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Balancing High-Speed Rotors 


Factors Entering Into Condition of Unbalance—Determining Critical Speed—Method of 
Balancing a High-Speed Rotor—Centrifugal Force of Unbalanced Rotating Bodies 


By A. SCHEIN 


become a subject of considerable study and devel- 
opment for inventors and engineers in recent 
years. As a result there are now on the market sev- 
eral balancing machines of exceptional merit. With a 
knowledge, however, of the fundamental principles of 


[= balancing of high-speed rotating masses has 





FIG. 1. GYROSCOPE ROTOR FOR SHIP STABILIZER. 
WEIGHT, 58,000 POUNDS 


unbalanced bodies, it is possible to obtain very good 
results by a simple method much used when the number 
of elements to be balanced is small. The present article 
therefore will not attempt to do more than set forth 
clearly these fundamental principles, especially as they 
are applied to the particular case of the balancing of 
gyroscope rotors for ship stabilizers and compasses. 
These rotors vary in size from 58,000 down to 9 lb. 
but the same method of procedure can be followed for 
almost any rotating element with accurate results. 

It is not intended to go into the theory of an un- 
balanced body. This has been treated exhaustively in 
several periodicals. Only the practical application and 
a method now in successful use will be described, fol- 
lowed by a short discussion on the degree of accuracy 
to be obtained by this method. 

The large rotors in question are those used in the 
Sperry Gyroscopic Ship Stabilizers. They are made in 
one piece of forged or cast steel, finished all over, and 
have nickel-steel shaft stubs bolted to the rotor faces. 
Some of these are shown in Figs. 1 and 5, which 


are photographs of wheels now in use. Fig. 5 clearly 
shows the rotor of the three-phase induction motor 
used to drive the wheel. The stator of the motor is 
mounted on the gyro casing which incloses the wheel 
and an external view of which is shown in Fig. 8. The 
rotor shown in Fig. 1 is the largest yet balanced by this 
method and is 9 ft. in diameter, weighing 58,000 Ib. 
and running at a normal speed of 1,150 r.p.m. Two 
such rotors were balanced in their casings mounted in 
the manner shown in Fig. 8. The details of construc- 
tion and the special requirements for balancing this 
way will be treated more fully in later paragraphs. 


FUNDAMENTAL PRINCIPLES OF UNBALANCE 


There may be three conditions of unbalance in a 
rotating body; static, dynamic, and a combination of 
static and dynamic. A static unbalance is evident when 
the rotating element is rolled on knife edges, in which 
case the heavy side will always seek the lowest point. 
A static condition is present whether rotating or not. 
A dynamic condition becomes evident only when rotat- 
ing. Either a dynamic unbalance or a combined static 
and dynamic unbalance may occur either above or be- 
low the so-called “critical speed.” It is most advisable 
to balance above the “critical speed” as the unbalanced 
condition is much more pronounced and more easily 
located. A method of determining whether the rotor is 
above or below the critical speed will be described later. 

In any unbalanced condition of a rotor such as is 
shown in the photographs, the axis of spin does not 
coincide with the geometric axis. It may parallel it, 
as in the case of a static unbalance, or it may intersect 
it as in the case of dynamic unbalance, or it may do 
neither, as in the case of a combined static and dynamic 
unbalance. In any case the centers of the journals 
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FIG. 2. SHAFT SHOWING MARKING AND LOCATION OF 
HEAVY SIDE WHEN ROTATING BELOW CRITICAL SPEED. 
FIG. 3. SHAFT SHOWING MARKING AND LOCATION OF 
HEAVY SIDE WHEN ROTATING ABOVE CRITICAL SPEED 
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tend to move in minute circles about the true axis of 
spin, so that if a soft pencil or crayon is held against 
the journal while running it will be found on stopping 
the rotation that one side of the journal has been 
marked by the crayon, locating what is commonly 
known as a “high spot.” These markings may lead or 
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lag the true high spot by varying amounts. Their 
location depends upon the speed of the rotor, elasticity 


of the material, angular momentum, friction, etc., and 
the relation of these is usually not known. Neverthe- 
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FIG. 4. DIAGRAM SHOWING SHAFT-MARKINGS 
less, if the rotor is run at the same speed, in opposite 
directions, and the high spot found for each direction 
of rotation, the true high spot will be displaced equal 
amounts from the marks so obtained, all other condi- 
tions being the same. We are thus able to locate quite 
accurately the plane of the true high spot which will be 
half-way between these two marks. To definitely locate 
the heavy side of the rotor it is necessary to know 
whether the speed of rotation is above or below the 
critical speed. If arrows are placed at the marks point- 
ing in the direction of rotation, they will point together 
if the speed is below the critical, and will point apart 
if the speed is above the critical. See Figs. 2 and 3. 
The following rules may be stated: (1) Below the 
critical speed the markings will be on the heavy side 
of the rotor and the arrows will point toward each 
other; (2) above the critical speed the markings will 
be on the light side of the rotor and the arrows will 
point apart from each other. It will be noted that the 
arrows point toward the heavy side in either case. 

As stated above, it is desirable to balance above the 
critical speed. This is not always possible, however, 
so that for convenience, the sketches in Fig. 4 are given 
to show the procedure for any speed of rotation. The 
first step in balancing is to determine at what speed 
the rotor is being run—that is, whether it is above 
or below the critical speed. Changes in weight are 
then made as in Fig. 4. It will be remembered that 
the rotor must be run in both directions to locate the 
true high spot after each change in weight. “High 
spot” here refers to the markings and not to the heavy 
side of the rotor which may be on the same or opposite 
side of the rotor depending on the speed. 


BALANCING A 15,600-LB. Rotor 


In Fig. 5 is shown a 15,600-Ilb. rotor, 5 ft. 104 in. 
in diameter which runs normally at 1,700 r.p.m. This 
rotor was successfully balanced by the method described 
with only nine changes. The balancer was not an 
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experienced man in this work but his judgment in 
changing weights was guided by a chart on which were 
marked each change and the result. This chart is repro- 
duced in Fig. 6. The numbers 1 to 18 on each face of 
the rotor are arbitrarily assigned to the balancing 
plugs. These are steeel plugs 1? in. in diameter and 
about ? in. deep, which are screwed into the rotor rim 
in the manner shown in Fig. 1. 

The rotor was turned up to a speed of 1,000 r.p.m. 
and marks made on each shaft for each direction of 
rotation. Referring first to the back side of the rotor 
we notice that clockwise rotation showed a high spot 
at plug No. 17 and counter-clockwise rotation showed 
a high spot at plug No. 5. The mean, or true high 
spot is therefore plug No. 2. It will be further noticed 
that the arrows indicating direction of rotating for 
the marks at 17 and 5 point apart from each other. 
We see immediately by reference to rule (2) above that 
the speed of rotation is above the critical speed, and 
that the heavy side indicated by the marks is opposite 
the true high spot. This locates plug No. 11, from 
which the balancer made a trial removal of 3 oz. By 
a similar process plug No. 2 was located. on the front 
side, and 3 oz. were removed from this plug also. 
Following down the first three changes we see that they 
were all made on practically the same plugs. But the 
fourth run indicated that too much weight had been 
removed from these points, as the high spots suddenly 
shifted to the opposite sides of the shaft. Weight was 
therefore added again and the high spots appeared at 
plug No. 3 on each face of the rotor in the fifth run. 





FIG. 5. 15,600-LB. ROTOR AFTER BALANCING 
This will be easily recognized as a condition of static 
unbalance, since the heavy spot is at the same point on 
each face of the rotor. By a change of 5.5 oz. at plug 
No. 12 which is diametrically opposite on each side 
the rotor, the balancer was able to correct this static 
unbalance on the first trial. This is shown by the fact 
that the high spots now appeared at entirely new points 
on the shafts indicating a dynamic unbalance in a new 
plane. The heavy spot on the back side was now at 
plug No. 16 and on the front side was at plug No. 7. 
To correct for this, the balancer removed 34 oz. from 
No. 16 on the back side and added 33 oz. at No. 16 on 
the front side. It will be seen that this change will not 
cause a static unbalance but will tend to correct the 
dynamic unbalance. Run No. 7 showed that 34 oz. 
was too much, so that weight was added again in the 
following three changes, resulting in a perfect balance 
on the tenth run. On the eighth and ninth runs the 
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speed was increased to 1,300 r.p.m. because the unbal- 
anced condition was becoming so small that the mark- 
ing on the shaft was indistinct. The rotor was run at 
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CHANGES 

1 Back: Off 3 oz. on No. II Front: Off 3  oz.on No. 2 
2 Back: Off 1.5 oz. on No. Il Front: Off 1.5 oz. on No. 2 
3 Back: Off 7.502. on No. 12 Front: Off 7.5 0z. on No. 3 
4 Back: Add 6.0 oz. on No. 12 Front: Add 6.00z. on No. 3 
5 Back: Off 5.5 oz. on No. 12 Front: Off 5.5 oz. on No. 12 
6 Back: Off 3.502. on No. 16 Front: Add 3.5 oz. on No. 16 
7 Back: Add 1.5 oz. on No. 16 Front: Off 1.5 oz. on No. 16 
8 Back: Add 0.5 oz. on No. 16 Front: Off 0.5 oz. on No. 16 
9 Back: Add 0.5 oz. on No. 16 Front: Off 0.5 oz. on No. 16 
10 No changes. 
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FIG. 6. GUIDE-CHART FOR BALANCING ROTORS 

full speed of 1,700 r.p.m. on the tenth run without 
showing signs of unbalance. This was evidenced by 
the crayon markings extending all around the shaft. 


A SUMMARY OF THE BALANCE 


A summary of the balance shows that the first four 
changes were made to correct for a dynamic unbalance 
in the plane AB, Fig. 7, amounting to a net total of 
6 oz. on each face of the rotor. The fifth run was 
made to correct for a static unbalance in the same plane 
AB amounting to 11 oz. The last four changes were 
made to correct for a dynamic unbalance in the plane 
CD amounting to a net total of 1 oz. on each face 
of the rotor. 

Criticism may be raised that the true plane of unbal- 
ance was not located accurately the first time. The 
first run apparentiy gave the unbalanced plane as pass- 
ing through plugs 11 and 2, but the results show that 
it is in reality nearer to 12 and 3. Experience of the 
operator is the greatest factor in determining correctly 
the plane of unbalance. The proper interpretation of 
the markings comes only after practice and familiarity 
with the balancing of different types of rotors. The 
actual balancing did not require much time, this being 
consumed in the accelerating to speed and de-celerating. 
On small gyroscopic compass rotors the time is greatly 
reduced by bringing the rotors up to the balancing 
speed very quickly and de-celerating by mechanical brak- 
ing, making it possible for an experienced man to aver- 
age one rotor in four hours. The method of balancing 
is much the same except that there is no recorded data 
of each change. The time element is so short that the 


operator can easily remember from one change to the 





Cut Production Costs—With Modern Equipment 


123 


next, or he can become so experienced that he is guided 
only by the conditions as they arrive. On some small 
rotors the balancing plugs are omitted and weight 
changes are made by drilling small holes into the rotor 
faces. Recently a 10-ton stabilizer rotor was balanced 
by this method, but it is not recommended unless the 
operator is highly experienced. 


METHOD OF SUPPORTING ROTOR 


In Fig. 9 is shown a cross-sectional drawing of one 
of the gyro units shown in Fig. 8. The rotor spins 
with its axis horizontal and is supported by two 
babbitted self-aligning bearings. The casing at one 
end of the shaft is closed by a cast steel cap and 
the other end is covered by a cap which incloses a 
thrust bearing to take care of end thrust under certain 
conditions of roll and pitch of the ship. During bal- 
ancing, these two caps are replaced by special cap 
assemblies shown in Fig. 10. The purpose of the cap 
is to provide a small extension shaft called a “marking 
plug” which is bolted to the end of the journal and 
upon which the crayon marks are made during balanc- 
ing, as shown in Fig. 8. It is important that the 
surfaces of these plugs be ground true with the rotor 
turning slowly, before any balance is attempted, as a 
slight eccentricity of one of these plugs would throw 
the markings off. 

The babbitt bearings shown are 84 in. in diameter by 
12 in. long, giving a bearing pressure of nominally 
300 lb. per square inch of projected area. The torque 
of the spinning motor is insufficient to overcome the 
starting torque on the babbitt after the rotor has been 
standing idle and the oil film squeezed out, so it is 
necessary to lift the rotor completely off the babbitt for 
starting purposes. This is accomplished by means of 
roller bearings supported in slings. The starting fric- 
tion of the roller bearing is about one-sixtieth that of 
the plain bearing, so that the motor can easily turn 
the rotor and accelerate. After reaching a speed of 





FIG, 7. 


DIAGRAM OF BALANCING TESTS 


350 r.p.m. the rotor is lowered again on the babbitt 
and the speed of rotation is enough to maintain an 
oil film. Oil is supplied from an external source at a 
pressure of about 8 lb. per square inch. 


BALANCING SMALL COMPASS ROTORS 


Some small compass rotors are balanced with the 
spinning axes vertical. They are suspended from one 
end of the shaft by a flexible steel cable driven by a 
vertical motor. No radial bearings are necessary but a 
loosely supported guide pivot may be used at the lower 
end of the shaft and during marking it is usually 
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disengaged from the shaft. As it is impossible to spin 
the rotor in both directions because of the twist of the 
cable, an approximate method of locating the heavy 








FIG. 8. A GYRO UNIT ASSEMBLY 


spot is used. It will be found by trial that the heavy 
spot is usually leading the marks by a definite angle 
and once this angle is determined it is necessary to 
obtain one mark and advance a certain angle to find the 
heavy spot. Other small rotors are assembled with 
their ball bearings and balanced in their cases on hori- 
zontal axes, much the same as the stabilizer rotors. 
The crayons used are soft black china marking pen- 
cils which are sharpened to a very fine razor edge. 
The marking plug or surface is cleaned with alcohol 











FIG. 9. CROSS-SECTION OF GYRO UNIT ASSEMBLY 


and may be wiped with nitrate acid to make the marks 
more discernible. 
It is an interesting fact that the large stabilizer 
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rotors can be so accurately balanced that a new five- 
cent piece will stand on edge on any part of the casing 
when the rotor is spinning at full speed. The accuracy 
with which small rotors are balanced 
can be judged by the results of 
a test made by the author showing 
that the removal of 0.0085 gr. 
which is an amount equal to 0.003 
oz. from one balancing plug was 
sufficient to throw the rotor out of 
balance. This particular rotor was 
5+ in. in diameter, weighing 9 lb. 
and the balancing plugs, which were 
+ in. in diameter were on a 23-in. 
radius. The out-of-balance condi- 
tion was noticeable at 5,500 r.p.m., 
whereas the normal speed of the 
rotor was 12,500 r.p.m. The removal 
of 0.0085 gr. was accomplished by 
placing the plug in a suitable clamp 
and drawing a 6-in. file once across 
the end of the plug. 

The 15,600-lb. rotor, Fig. 5, was 
thrown out of balance by removal 
of + oz. which is an amount equal 
to 0.0156 lb. from a plug located 
on a 24-in. radius. This removal 
of + oz. is equivalent to shifting 
the center of gravity an amount equal to 


15,600 


RESULT OF CHANGING BALL BEARINGS 


This is a warning when using ball or roller bearings 
on the rotor. Assume the rotor has been accurately 
balanced in its ball bearings and some time later it 
becomes necessary to substitute a “spare” bearing. The 
chances are that the new bearing will throw the rotor 
out of balance, because the inner and outer race may 
not be exactly concentric, or an exact duplicate of the 
first one. The greatest eccentricity permitted on ball 
bearings for compasses is 0.0001 in. and on larger bear- 
ings it is much more. It is impossible to make ball 
bearings with greater accuracy except by very careful 
selection of the balls and races. If an eccentricity of 
0.000024 in. will throw the rotor out of balance it is 
clear that in nine cases out of ten, substitution of a 
new bearing will do the same. For this reason the 
rotor should be given a check balance after the renewal 
of ball bearings. Difficulty may be experienced in bal- 
ancing on ball bearings if the inner race of the bearing 
is not tight on the shaft. The tendency of the race 
would be to creep, and if there is any eccentricity it 
will be continually shifting to a new plane, disturbing 
the balance as it moves. 

The 58,000-lb. rotors were balanced within ? oz. on 
a 4-ft. radius, which is equivalent to shifting the cen- 
ter of gravity not over 0.00004 in. The centrifugal 
force of this unbalanced weight at full speed of 1,150 
r.p.m. is 


== 0.000024 in. 


0.00084 56,000 < 9-°P04 5° 1 150" = 84 Ib. 


VIBRATION OF SUPPORT IN PERIOD WITH ROTOR 


This 84 lb. amounts merely to a disturbing force on 
the bearings, and is too small to be harmful, but if 
the elasticity and mass of the supporting members and 
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foundation are such that they will start to vibrate in 
period with this 84-lb. force, it is evident that a finer 
balance must be obtained. On a stabilizer the casings 
and foundations are relatively heavy and they do not 
vibrate in unison with the 84-lb. force. 

It is to be recalled again that the rapidity with which 
a rotor may be balanced and the accuracy obtained 
depend much upon the experience of the balancer. 
Machines have been designed to eliminate a great part 
of this human element factor, but it is for the aid of 
those who must balance occasionally without the help 
of such machines that the present article has been 
written. The method given is not new. It has been in 
use for a number of years for balancing compass and 
stabilizer rotors, and the time and cost considerations 
have not until recently brought up the possibility of 
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SPECIAL BEARING-CAP ASSEMBLIES 
FOR BALANCING 


FIG. 10. 


machine balance. The reader who desires to apply 
this method to his own problems has the advantage of 
long and successful experience back of the method, and 
it is to be hoped that the few hints and examples given 
above will prove of value to him. 


How To Start the Business Engine 


Business, like an automobile, has been running on 
high-gear for the past three years; and now, all of a 
sudden, the automobile has stopped for lack of gasoline. 
During the past few months, we have been cleaning 
out the tank and refilling it with gasoline. Now we are 
about ready to start up again. But when the car stopped 
we were in high-gear and we have not yet shifted. In 
starting the car again, is it advisable to attempt to start 
on high-gear, or is it better to put the car first into 
low-gear? Surely, the sensible way is to start low, move 
to second, and then into high. Attempting to start on 
high, will inevitably stall the engine. 

Yet we are trying to start business on “high,” just 
where it stopped. The railroads want to get business 
back at the old high rates, or have no business at all; 
labor prefers to be idle for months rather than have 
wages cut; while retailers are holding up prices “until 
business revives.” The result is that all business is at 
a standstill—Roger W. Babson in Forbes’ Magazine 
(N. Y.). 


Cut Production Costs—With Modern Equipment 125 


More About Tech Graduates in the Shop 
By L. L. THWING 


In many ways it would be desirable if only those 
spoke who are reasonably familiar with their subject, 
but on the other hand we would never be able to stand 
the silence. With this excuse in mind I wish to say 
a little more on the subject of technical school and 
college graduates. Unfortunately, I have had very 
little direct experience as an employer of either class, 
but such as I have had has been quite satisfactory. 
In addition to this, however, I have worked with a 
former foreman of an erection department that took 
in quite a number of college and technical school men 
during the summer and after graduation. They came 
for the purpose of learning the construction of cer- 
tain machines and were sent to the erection floor for 
that purpose. These machines were heavy and the 
work hard, but the foreman told me that his “students” 
did as-much and as good work as could be expected 
of any green hand. It will be noted that these boys 
were set to work on the things that they wanted to 
learn, they were not put down in the snagging room and 
forgotten. They were in a place where it was evident 
to them they could best learn what they wanted to. 
This kept up their interest and gave their minds 
some exercise, as well as their muscles. These are 
all the facts that I can draw from my own experience. 
I would, however, like to protest against that hoary 
and moss covered tradition, sanctified by its continued 
use by those who take their opinions ready made, 
that technical graduates are “stuck up.” There may 
be a few who are, but if there is one line of advice 
that is consistently handed out to graduates about this 
time of year, it is that.they must learn to apply their 
theories before they will be of use to the world, and 
that they must begin humbly at the bottom and learn 
those things that the boy who did not go to college 
has been learning in those four years. On the screen 
and in fiction we have plenty of farmers with high- 
top boots, absent-minded professors, and sanctimonious 
clergymen, but no one takes these seriously. On the 
other hand we have fictional “tech men” who either 
fail miserably when confronted with practical prob- 
lems, or who by a sudden stroke of inspiration solve 
engineering problems that practical men have been 
working on for years. The real technical graduate is 
neither of these extremes. He is a young man who has 
a mental leaning toward mechanical problems, and he 
has had the opportunity to study them. 

It is not uncommon to expect too much of the recent 
graduate. Mechanical engineering is a science that is 
split up into numerous branches. Classroom work can- 
not be expected to cover all these details, and it does 
not. It is not fair therefore to expect him to design 
screw-machine tools, box jigs or any other machine 
or detail of machine, without the same drafting-room 
experience that the other junior draftsmen have had. 
The first question that was asked me when I started 
work in the shop, was whether or not whales had teeth. 
If I had not been able to answer this Edisonian query, 
I suppose there would have been an immediate drop in 
the supposed value of a technical education. What 
prompted my original article on this subject was the 
apparent fact that so few technical graduates seem to 
get anywhere in a machine shop. If they do not there 
is something wrong somewhere, and I do not believe 
it is all the graduate’s fault either. 
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Design of Milling Fixtures Continued—Locating Points — Methods of Clamping — Applications of the 
Lever — Multiple Clamps—Design and Use of the Hook-Bolt 


work in milling fixtures, attention must be paid not 

only to the position of the locating surfaces, but also 
to their accessibility for the purpose of cleaning. In 
addition to these points the thrust of the cutters and 
their action on the work must also be given considerable 
attention so that proper provision will be made for 
resisting this action. 

Fig. 122 shows a piece of work A which is being fed 
in the direction indicated by the arrow against the mill- 
ing cutter B which is revolving as indicated. The work 
locates on a plate C and against a block D but it will be 
noted that the portion which is being cut lies in a plane 
considerably above the block D which takes the thrust. 
This is not good practice and much better results would 
be obtained by making the block as shown at E. Here 
the work is supported directly in line with the thrust 
of the cutter. 


[: CONSIDERING methods used in the location of 


LOCATING AND SUPPORTING WORK 


It is often necessary to locate a piece of work from 
a finished surface such as that shown at A in Fig. 123, 
and also by means of a hole in the same plane but higher 
up as shown at B. When a condition like this is found 
it is essential to provide a “float” to one member or the 
other in order to take care of slight inaccuracies in 
machining. In the particular case shown the work 




















FIG. 122. METHODS OF BRACING WORK 
locates on a central stud C, on the plate A, and by 
means of a plug D mounted in a vertical slide E. 

If no provision were made for errors in machining 
it might easily be possible to set up the work and obtain 
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a result similar to that shown at F in which the work 
locates on the plug but does not seat itself properly on 
the plate at A. As cases of this kind are frequent, 
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LOCATING AND SUPPORTING WORK 


FIG. 123. 


provision should be made for variations either in the 
manner shown or by some other means equally good. 

The work G is a thin collar mounted on a locating 
stud H in order to mill the slot across the top as 
indicated at K. It is very easy to support the work 
while milling so that the slot on the side at L will be 
backed up well, but the opposite side M will have a ten- 
dency to open up when the cutter machines it, with a 
result like that shown at N. The designer should 
always bear this in mind when making a fixture for a 
similar piece of work and should provide support at the 
points where the cutter finishes its work. 

In the article on the design of drill jigs various clamps 
are shown which are used to some extent in all kinds of 
fixtures. Exceptional cases may require slightly differ- 
ent methods of clamping due to the requirements of the 
work. The method of holding a piece of work for a 
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milling operation is one of the most important things 
in connection with the design of the fixture, and as a 
consequence the clamps should be very substantial and 
should be applied at the proper points in order to obtain 
the best results. 

Several varieties of clamps are shown in Fig. 124. 
The work A is located on a hardened plate B and is 
clamped down by means of the strap clamp shown at C. 
This clamp is slotted at D to permit its being withdrawn 
from the work by means of the pin F which acts as a 
handle. A slotted clamp of this sort is likely to become 
clogged with chips and, therefore, a suitable cover 
should be placed over the slot. A bushing F can be 
made so that it fills the hole G occupied by the spring H 
thus preventing the chips from accumulating around 
the spring and interfering with its action. 

The clamp K is used for holding the work down when 
a clamp on the top of the work would interfere with a 
cutter used on the entire upper surface. This type of 
clamp thrusts against a solid shoulder L and the action 
of it in clamping tends to sink the point M into the 
edge of the work and at the same time hold it down. 
It is advisable to make the point M rather “stubby” so 
that it will not become dulled too easily. A clamp of this 
kind is useful when it is difficult to clamp the work in 
the ordinary way. It is possible to adapt it to a num- 
ber of conditions to suit particular cases. 

A swinging leaf clamp can be used to advantage in 
holding a piece of work such as that shown at O. The 
work locates on a hardened plate P and is clamped by 
means of the screw Q which is held in a swinging 
clamp R. A leaf-type of clamp is sometime found 
necessary in milling fixture design and the principle 
shown here can be applied if needed. 

A rather peculiar type of clamp for work which can- 
not be clamped in the regular way, is shown at S. This 
clamp has a knife-edge at T which sinks into the work 
. and at the same time clamps it down. The thumb- 
screw U has a wear plate under the point as shown at V. 
It is of the greatest importance in designing a clamp 
of this sort that the pivot W be located considerably 
lower than the point T so that the clamping action will 
be down in the direction indicated by the radial line X. 


SPECIAL FORMS OF CLAMPS 


Work of peculiar or irregular shape which has not 
been provided with clamping lugs often calls for the 
design of special clamps in order to hold it properly and 
without distortion or dislocation. Considerable ingen- 
uity is sometimes required in order to devise a suitable 
method. A number of clamps designed to suit peculiar 
conditions of holding, are shown in Fig. 125. The cast- 
ing A has an overhanging flange C which is to be 
machined as indicated by the f mark. The work rests 
on locating plugs, one of which is shown at B. The 
ordinary type of clamp would be difficult of access if 
used for a condition of this kind, therefore a device 
must be used which will give satisfactory results and 
which will be readily accessible. Several methods are 
shown which may be adapted to work of this kind. 

The clamp D is slotted at EF to allow it be moved 
back out of the way when placing the work in position 
or removing it. The clamping is accomplished by means 
of the cam G which is pivoted to the end of the clamp. 
The cam bears on the wear plate F and is operated by 
the thumb-screw H. This type of clamp is open to 
several objections, among which are the cost of manu- 
facture and its limited range. If the castings should 
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vary considerably in thickness at the clamping point 
the clamp might not hold the work at all as the adjust- 
ment is somewhat limited. 























VARIOUS TYPES OF MILLING-CLAMPS 


Another type of clamp is shown at K for the same 
piece of work. In this case a projecting lug is provided 
on the fixture at LZ so that the thumb-screw M can be 
used to operate the clamp from beneath. This form can 
be frequently used on fixtures, providing the extra 
depth of fixture needed is not objectionable. Ample 
clearance for the operator’s knuckles should be provided 
when designing this form of clamp. 

Another form of sliding clamp is shown at N, for 
holding the same piece of work. This type is operated 
by means of the sliding wedge O which is forced under 
the end of the clamp by the action of the thumb screw 
Q. The wedge may .be given a bearing on a hardened 
plate P if desired. Of the three clamps shown for this 
piece of work the one illustrated at K is the simplest 
and most practical. 

An excellent method of clamping small work of cer- 
tain kinds is shown at R. The work rests on a support 
T and is clamped against the knife-edge locater S by 
means of the sliding clamp U. It will be seen that the 
latter is set at a slight angle so that the pressure is 
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SPECIAL FORMS OF MILLING-CLAMPS 


FIG. 125. 


partly downward. This form of clamp may be made up 
in units of several sizes and standardized. The block W 
carries the slide which is adjusted by the thumb-screw 
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X acting in the nut V. This clamp can be utilized for 
many varieties of small work when clamping space is 
restricted. 

In order to make a clamp self-contained it is often 
desirable to operate it by means of a lever and thus avoid 
the use of a wrench. If there is plently of room on the 
fixture so that the handle can be revolved completely 
without interfering with the cutter or any part of the 
fixture, a lever can frequently be used to good advan- 
tage. Levers can be used on nearly all types of clamps 
which are operated by means of a nut, provided there 
is room enough so that they can be operated without 
interference. 

Fig. 126 shows a piece of work A which is being 
milled by the cutter B. It is clamped in place by the 
slotted clamp C operated by lever D. It can be seen that 
if the thickness of the work should vary, the clamping 
lever might take 
the position in- 
dicated by the 
dotted lines at E, 
thus interfering 
with the cutter. 
If the work is 
finished on both 
locating and 
clamping sur- 
faces, the varia- 
tion would be 
very slight and 
the lever could be 
fitted so that it 
would not inter- 
fere with the 
cutter. 

A special form 
of lever which 
pulls the clamp 
away from the 
work when it is 
loosened is shown 











at N. The work 
F locates on 
points G set in 


the fixture base. 
Itisclamped 
down by the two 








FIG. 126. CLAMPS OPERATED 
BY LEVERS points K in the 
equalizing clamp 
H, which is controlled by the lever. A cam path 


is cut on the lower side of the hub as indicated at P, 
the pin O in the clamp being controlled by the cam in 
such a way that when the lever is operated in loosening 
the clamp, a continuation of the movement causes the 
pin O to strike the end of the cam path at Q thus pull- 
ing the clamp back from the work. The pin L acts as a 
guide for the clamp. 

In using this form, suitable allowances must be made 
for variations in the work in order that the clamp may 
work properly under all conditions. It is well to make 
the thread M of coarse pitch or even a multiple thread 
if the occasion warrant it. This type of clamp will be 
found more satisfactory on finished work where the 
variations are very small. 

Work which is to be milled almost in line with a 
normal clamping surface is difficult to locate and clamp 
firmly, at the same time keeping the clamps below the 
end of the cutter so that there will be no interferences. 
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A case in point is shown in Fig. 127, in which the 
work A is to be milled on the two bosses indicated. The 
surface B has been machined and is to be used for 
location. By setting it on this surface, on a hardened 
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FIG. 127. LOCATING AND CLAMPING ODD-SHAPED WORK 
locating plate in the fixture C, it can be brought up 
against the knife-edge locater D by means of the swing- 
ing clamps on the opposite side at F. 

The locater D is well backed-up by the lug on the 
casting at E. The operation of the swinging clamp F 
is controlled by the thumb-screw H so that the knife- 
edge point G forces the piece over against the locater 
D and at the same time holds it down on the locating 
plate B. The pivot K on which the swinging clamp 
moves should always be set well back of the knife-edge 
G, so that the action in clamping will be downward. 

Another piece of work requiring a method somewhat 
out of the ordinary for locating and clamping, is shown 
at Q. Here the surface L is to be machined and the 
work must be located not only in relation to the under- 
side of the surface mentioned but also in such a way that 
it will bear a certain relation to the hub M. The method 
used is to locate each end of the nub in a knife-edge V- 
block such as that shown at R. This gives a location on 






































APPLICATIONS OF MULTIPLE CLAMPS 


two of the three points necessary. It can then be 
tipped until it strikes the fixed locating point shown at 
N, after which the three spring-jacks indicated at O 
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can be released until they strike the underside of the 
flange, after which they should be locked. This work 
could be clamped with an arrangement similar to that 
previously described, using knife-edges at P and Q. 
Conditions similar to this are frequently found in 
general manufacturing and a careful analysis must 
always be made to make sure that the work does not 
locate on more than three fixed points. 

It is often necesary to hold two or more parts at the 
same time. When this condition arises, the clamps 
should be made in such a way that they will exert a 
uniform pressure on the work. An equalizing type of 
clamp must therefore be used. 

Fig. 128 shows two pieces of work at A and B which 
are to be machined on the upper surface. The work 
locates on the blocks C and D and there is a locater on 
each side as shown at F. The base of the fixture EF 
contains a spring plunger H, on the upper end of which 
is mounted a rocker G, so formed that the angular sur- 
faces will come in contact with the edges of the work. 
The lower part of the plunger is slotted to receive a 
wedge K which may be operated in any convenient 
manner. The action of the wedge draws the plunger 

down and the 
ny rocker G equalizes 
the clamping ac- 
tion so that it is 
distributed evenly 
on both parts A 
and B. The sec- 
tional view at L 
makes the con- 
struction easily 
understood. A 
clamp of this kind 
is useful when the 
work is of such a 
nature that it can 
be put into the 
fixture without 
difficulty, but if 
this cannot be 
done, this type 
should not be used 
because it re- 
quires too much 
movement of the 
plunger in order 
to remove and re- 
place the work. 

The two pieces of work shown at M and N are to be 
machined at the points O and P, therefore clamps should 
be provided which can be operated simultaneously, thus 
equalizing the pressure. The clamps Q and R are 
slotted so that they can be pulled back when removing 
and replacing the work. The clamps are operated by 
means of the eye-bolts 7 and V and their action is 
equalized by the lever S. When the thumb-knob X is 
screwed down, the same amount of pressure is applied 
on both clamps Q and R so that the pressure on the 
work M and N is the same. 

This form of equalizer is very commonly used and 
can be applied to a variety of conditions. It is of 
course important that the pivot point Z be mid-way 
between the two operating eye-bolts T and U in order 
that the pressure may be uniform. 

The greatest care must be used in clamping several 























FIG. 129. CLAMPING WORK IN GROUPS 
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pieces of work against each other so that slight errors 
in locating will not cause inaccuracies in the finished 
product. A case in point is shown in Fig. 129. The 
work consists of four bars A, B, C and D on which a 
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DESIGNS OF HOOK-BOLT CLAMPS 


FIG. 130. 


small flat surface is to be milled as indicated. The bars 
are located in the fixture E so that the bar D is clamped 
against the under cut portion F on one side of the 
fixture. It will be seen that when the thumb-screw K 
is operated, the swinging clamp H strikes against the 
bar A throwing it over against B which in turn moves 
the angular rocking clamp G so that it forces the bar C 
against D thus holding the entire group of bars. 

For the condition shown this method of clamping is 
not objectionable, but assuming that the bars were to 
be located for a key-way as shown at L, M, N and QO, it 
is evident that accumulated variations would be found 
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FIG. 131. SPECIAL APPLICATIONS OF HOOK-BOLT CLAMPS 


in the positions of all of the slots with the expection of 
P. If the bars chanced to be a trifle large the slot Q 
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would be slightly off center, R would be a little more so 
and S still more out of alignment. 

This point must always be remembered in designing 
fixtures for holding a number of pieces, as a condition 
like that shown would be very serious, in that the 
errors in the key-ways would make it impossible to 
obtain a fit on the corresponding female member. 

Another method useful in clamping work in groups, 
is shown at T. This is a connecting rod in which a 
pin has been inserted in the small end U so that it may 
be used to locate from during the progress of the work. 
The work is located at the large end by means of 
another pin which rests on the hardened block V 
where it is securely held by the sliding clamp W. The 
fixture X must be so arranged that the clamp W can be 
dropped down in the direction indicated by the arrow 
far enough so that the work can be easily removed. The 
machining on the rod consists of straddle milling the 
two sides of the bosses and saw cutting it at the same 
time as indicated. 

It is common practice to set up work of this kind in 
groups, the number of pieces to be machined at the 
same time being governed by the capacity of the 
machine and the dimensions of the connecting rod. It 
is evident that when one side has been cut, the work 
can be removed and turned over in the same fixture so 
that the other side can be machined. 


DESIGN OF HOOK-BOLT CLAMP 


Some data have been given in one of the articles on 
drill jigs regarding the design of hook-bolt clamps in 
their application to drill jigs. Similar clamps may be 
used for milling fixtures, although they should be much 
heavier than those used for drilling. Fig. 180 shows a 
piece of work A located on the plug B, and which must 
also be held firmly on the rectangular end. A special 
form of combined hook-bolt and jaw is used in this 
case. The member D is a bushing having a jaw cut on 
it at E against which one side of the work locates. The 
rod F has a jaw G at one end and passes entirely 
through the bushing D, being operated by the thumb- 
knob at the other end H. This entire mechanism will 
“float,” and when the thumb-knob is operated, the work 
is firmly gripped between the jaws E and G after which 
the thumb-screw K can be tightened, locking it posi- 
tively. A teat screw L prevents the rod F from turning. 
Attention is called to the manner in which the jaw G 
is supported at P. 

A somewhat similar device is shown holding the 
work M. This piece is also gripped between jaws at 
N and O and the hook-bolt is released by means of 
the spring indicated. In this particular case it is 
necessary to swing the hook-bolt out of position in 
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order to remove the work, and the method used is 
clearly shown in the end view, the movement of the 
hook-bolt being indicated by the arrow and the dotted 
lines. The same careful provision has been made here 
for supporting the heel of the hook-bolt at Q. 

An application of a similar principle is shown in the 
method of holding the work R. The jaw T grips the 
work on one side while the hook-bolt S draws it down 
and also clamps it. Suitable locating points must be 
provided on which the casting may be supported. This 
may be done at the point Z by the insertion of a stud 
or by some other convenient method. Attention is once 
more called to the support of the heel of the hook-bolt 
at X. 


SPECIAL APPLICATION OF HOOK-BOLT CLAMPS 


For thin work that is likely to be distorted either in 
the cutting or the holding, the hook-bolt may frequently 
be utilized to good advantage. An application of this 
kind to a very difficult piece of work is shown at A in 
Fig. 131. The work locates on a central stud B and on 
hardened ring at C. The arms of the bracket are 
straddle milled at D and E and are also finished at F 
and G. The material is manganese bronze and the two 
arms of the bracket D and E are very frail. Therefore, 
the method of holding during the process of machining 
must take into consideration the spring of the material 
and clamps of special form must be used. The work 
must be held close to the points where the cutting is to 
be applied and the clamping device must be of a “‘float- 
ing” nature in order that the location of the work on the 
stud B and the surface C may not be disturbed. 

A pair of hook-bolts using a principle similar to that 
shown at A in Fig. 136 were used for the first opera- 
tion while holding the work for the milling of the inside 
surfaces F and G. The section taken along the line OP 
shows the two sides of the work N gripped at the top 
by the hook-bolts H and K and at the bottom by the 
jaws L and M. The floating action of the hook-bolts 
allows the work to be securely gripped in such a way 
that the cutter can machine the piece without distortion. 

For the second operation, which consisted of milling 
the outside surfaces E and D, a similar arrangement 
was used. The work locates on a central plug X 
through which the hook-bolt Z passes. The lower part 
of the work is held by a floating collar Y. Both the end 
of the hook-bolt and the collar are cut away on a slight 
angle so that the clamping action draws the work 
tightly against the central locating plug X and gives 
great rigidity during the straddle-milling operation. It 
may be well to state that both of these fixtures were 
made for work requiring great accuracy and that they 
were operated by girls. 
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XIV—The Winchester Repeating Arms Co., New Haven, Conn. 


Thorough Training Course for Apprentices—Special and Machine Training of Many Types—Course for 
Minor Executives—lInstruction of Foremen by Lectures and Discussions 


Repeating Arms Co. found itself confronted with 

the alternative of either greatly retrenching its 
production or of branching out into new lines of manu- 
facture. In order to utilize the greatly increased space, 
equipment and working force which had been required 
for war production, it chose the latter course. This 
action has meant the entrance into the manufacture of 
pocket knives, shears, and other forged and edged tools, 
skates, fishing tackle, batteries and flashlights, and still 
other products yet to be developed. To market these 
new products it was considered necessary to acquire a 
chain of district warehouses and of retail stores and 
agencies extending throughout the country. 

To reorganize the personnel for the changed produc- 
tion, more minor executives, foremen, and office work- 
ers were essential, which argued for the installation 
of an educational division. Equally, the training of 
the workers in these new lines was believed to justify 
the development of a training department. It should 
be noted that in this corporation the two functions are 
considered distinct and co-ordinate. The educational 
work heads up to the personnel department, while train- 
ing is subordinate to the manufacturing department. 
A third division of the field is found in apprentice 
training, which antedates the adjustment to war condi- 
tions and, of course, the other instructional features. 
Over this division, the educational director exercises 
only supervisory control. 

Considering first the provision for apprentice train- 
ing, only the machinists’ and toolmakers’ trade is at 
present offered. In this trade there is an enrollment 
at present of 116, for whom a three-year course is laid 
out. The usual provisions are found, such as limiting 
entrance to boys between the ages of sixteen and 
twenty, and requiring an apprentice agreement. 

Apprentices are very carefully selected. In every 
case graduation from a grammar school is required, 
and to insure a satisfactory knowledge of arithmetic a 
rather difficult examination in that subject is imposed, 


\ THE conclusion of the late war the Winchester 


which examination must be passed with a high stand- 
ing. The applicants are given a physical examination 
with the requirements, in addition to good health and 
physique, of a minimum height of 5 ft. 3 in., a weight 
of 105 lb., good eyesight and hearing. Also, the char- 
acter of the boy is investigated, to insure the best and 
most satisfactory material. If accepted, the boys are 
placed on probation for a two-month trial before the 
indenture for the three years is signed. They are then 
required to purchase their own individual measuring 
tools and a machinists’ handbook. 

To insure ample instruction at all the standard ma- 
chine tools, a separate training department is provided 
under a highly skilled mechanic as supervisor, who takes 
a personal interest in the progress of each of the ap- 
prentices. He is assisted by carefully chosen machinist 
instructors. This feature of a separate training depart- 
ment with high-grade instruction, coupled with the 
high quality of tool work required in the production 
of fire arms, it is believed, provides an exceptionally 
favorable cpportunity to learn the toolmaker’s trade. 
An apprentice at work in the training department at 
a radial drilling machine is shown in Fig. 59, while 
Fig. 60 shows a class of apprentices receiving instruc- 
tion in the making of jigs and fixtures. 

Two hours per week of classroom instruction in 
mathematics and mechanics during working hours and 
an eight-week continuous period of intensive instruc- 
tion in the drafting departments, provide the minimum 
requirements of supplementary instruction in drawing, 
mathematics, and science. This may, however, be sup- 
plemented by the more ambitious through evening 
instruction in English, mathematics, including trigo- 
nometry, and in drafting. These classes meet from 
October to July from 6:30 to 8 p.m. and are provided 
without cost to the student, though no additional com- 
pensation is given for taking them. A library of 
modern technical books and magazines is also at the 
disposal of those eager to learn. 

Ordinary compensation at present starts at twelve 
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dollars a week and is increased by two-cent-an-hour 
advances every six months until eighteen dollars a week 
is reached for the final term. A bonus of one hundred 
dollars is also paid if the apprentice completes the 
course and remains in the company’s employ one year 
after graduation. This, in a sense, establishes the 
apprentice period at four years, which conforms to 
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the practice in most plants. To stimulate and reward 
extraordinary effort and capacity, prizes are also given 
to those receiving the highest rating in their studies. 

Outside activities include athletics, with skilled 
coaches in all the major sports, dramatics, and music, 
all of which are provided in an effort to keep the work 
from becoming a dull grind for the lively young fellows. 

Initial training has been organized throughout the 
plant under the director of training. Intensive instruc- 
tion in trades, semi-trades, and operations is organized 
in forty separate sections. This includes definite in- 
struction in such trades or specialties as that of sheet- 
metal workers, gun-mechanism adjusters, bamboo-rod 
winders, electrical wiremen, polishers, buffers, hafters, 
glazers, blade grinders, scissors and shear workers, 
fish reel assemblers, bench filers, milling machine, drill 
press, and profile machine operators, machine tool spe- 
cialists, diemakers, die sinkers, drop forgers, and shop 
and office clerks. 

The number undergoing training varies, of course, 
with the demands of the plant, depending upon depart- 
mental expansion and turnover. At present 175 are 
receiving instruction, for whom a corps of twenty-five 
instructors are required. During the process of train- 
ing, experience has shown that about 15 per cent are 
eliminated as unsuited to the particular work, or else 
because they find it distasteful. 

The director believes that much attention should be 
given to teaching the instructors efficient methods of 
instruction. For this reason he holds weekly confer- 
ences of his staff, when methods of teaching are dis- 
cussed and solutions are suggested for problems aris- 
ing in the work. 

The length of training, of course, varies with the 
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type of work concerned. Three days, for example, are 
considered sufficient in a punch press operation or in 
that of merely feeding a machine, while ten weeks are 
usually necessary for a machine tool specialty. In the 
latter case it may be of the nature of trade extension 
for a machinist inexperienced in the particular work 
required. 

In general, it may be said that all work is of the 
nature of floor training on machines segregated from 
regular production but installed in the department 
where the employee in training will ultimately be 
utilized. As stated by the training director, the work 
of the department is to test, train, upgrade, and adjust 
all new or inefficient operators in the plant. 

There are ordinarily about twenty young men in the 
plant receiving a varied experience to fit them for 
administrative positions. The major portion are col- 
lege graduates, though on the average about one-fifth 
are promoted from the ranks in the plant. 

A definite route through the plant has been arranged 
as follows: 

Three months, in apprentice training department. 

Nine months, various departments of the factory. 

Three months, general administrative work. 

Six months, specialization along the line they wish 
to follow. 

This provides a total of 21 months of training. 

The educational department requires that the men 
purchase and study the Alexander Hamilton Institute 
course, toward the cost of which the company pays 
one-half. Weekly conferences are held to discuss these 
lessons and during a similar period each week a talk 
is given by individuals from the executive staff of the 
plant. 

One hundred and fifty foremen have been selected 
for a training course which has been organized and is 
being developed by the educational director. These 








INSTRUCTING APPRENTICES IN JIG AND 
FIXTURE WORK 


FIG. 60. 


men are grouped into six sections of twenty-five to 
thirty each. In the weekly meetings about fifteen 
minutes is taken up by a brief, pointed talk on the 
day’s topic by the director. This is followed by an 
open discussion of the topic among the foremen in the 
group. Mimeographed outlines of the subject in hand 
are provided. 

The first subject, to which three to four months is 
being devoted, is that of management, on which the 
outlines of two conferences are here reproduced. 
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FOREMEN’S GROUP CONFERENCES —I 
SUBJECT: AIMS OF MANAGEMENT 


I. Interpretation of Management 
A. Broad 
1. Gathering data relating in general to 
a. Conditions 
b. Methods 
c. Processes 
d. Results 
2. Applications 
a. Interpretating data 
b. Establishing of standards 
c. Means of utilizing data and standards 
d. Establishing means of further investigation 
e. Securing maximum prosperity for employer, 
employee and consumer 
B. Narrow 
1. Collecting data relating to 
a. A particular or specific activity 
II. The three components, broadly speaking, in management 
A. Organization 
1. Division of work, to be done, into defined tasks 
2. Assignment of these tasks to individuals 
3. Deals with qualifications and characteristics of 
human beings 
a. Engineers type (Edison, the Wrights, Bell) 
b. Executive type (Schwab, Goethals, Per- 
shing, Hoover) 
c. Specialists 
d. Functionalists 
B. System 
1. Method pursued by organization in carrying out 
tasks 
C. Administration 
1. Work of organization in operating the manage- 
ment mechanism or system 
Questions for discussion :— 
In what way does management help the 
foreman? 
The effect of management on the initiative 
and inventive spirit of the employee. 
The relation of system to organization and 
administration. 
Types of men needed for planning and 
execution. 


FOREMEN’S GROUP CONFERENCES—II. 
SUBJECT: TYPES OF CONTROL 


I. Line Control (Chart) 
A. General manager, responsible to board of directors 
1. Accounting (comptroller) 
2. Producing (works manager) 
a. Superintendent of foundry, forge shop, ma- 
chine shop, etc. 
a-1. Foremen 
3. Selling (sales manager) 
II. Line and stall control (chart) 
A. General manager 
1. Accounting (comptroller) 
2. Producing (works manager) 
a. Superintendents of foundry, forge shop, ma- 
chine shop, etc. 
a-1. Foremen 
b. Chief engineer 
c. Chief chemist 
3. Selling (sales manager) 
III. Winchester functional control (chart) 
A. President or vice-president 
1. Planning 
a. Supt. sales production 
b. Export head 
c. Credit head 
d. Sales engineer 
e. Advertising engineer 
f. Warehouse superintendent 
2. Preparation 
a. Manufacturing engineer 
b. Product engineer 


Cut Production Costs—With Modern Equipment 


133 


c. Industrial engineer 
3. Scheduling and production 
a. Manufacturing superintendent 
b. Personnel superintendent 
c. Purchasing agent 
4. Inspection 
a. Comptroller 
a-1. Statistician 
a-2. Accountant 
a-3. Auditor 
5. Office superintendent 
IV. Committee control (chart) 
A. Works manager 
1. Committee 
. Manufacturing 
Tool 
. Suggestion 
. Safety 
. Welfare 
. Educational 
Ete. 

Questions for discussion— 
Of what use are organization charts? 
Discuss the merits of the W. R. A. 

type of organization. 

This instruction will be followed by a similar treat- 
ment of such comprehensive topics as economics, finance, 
personnel problems, accidents and safety work. The 
director has in mind the development of a course which 
will extend indefinitely, perhaps as long as five years. 

It will be seen that this program has as its basis 
the assumption that the foreman will gradually acquire 
the fundamental philosophy and method of his admin- 
istrative functions, in other words, that his efficiency 
is dependent upon a gradual growth in perspective and 
comprehension of his duties and opportunities. The 
brief intensive method of four or five months’ instruc- 
tion found in other plants is quite evidently of more 
limited scope, that of providing the initial attitude 
desired with a changing conception of the function of 
the foreman as that of the leader rather than the 
driver, or else to provide the technical knowledge of 
the product deemed essential for its efficient produc- 
tion. Of course, these newer conceptions are embraced 
in the program here provided, but the plan evidently 
does not stop there, as it proceeds with the idea of 
the continued development of these lieutenants upon 
whose efficiency so much depend for success in pro- 
duction. 

The company has a program of Americanization, 
chiefly of teaching English to its foreign laborers. For 
this, noon-hour classes are provided three days a week 
and a total of about two hundred alien workers are 
enrolled. 

Classes in stenography and typewriting are provided, 
two hours a week in each, either during the noon hour 
or from seven to nine in the evening. In stenography 
fifty are enrolled, and in typewriting thirty. Of more 
interest from the standpoint of manufacture are classes 
in mechanical drawing arranged for four hours a 
week from 5:35 to 7:35 p.m.; arithmetic and shop 
mathematics two hours per week, 5:35 to 6:35 p.m.; 
the slide rule, two hours per week, 5:35 to 6:35 p.m. 

As has been previously stated, training and educa- 
tion are considered two distinct functions for which 
in each case a director is provided. It is argued that 
training is properly a function of the manufacturing 
department, as only in that way can it be introduced 
without arousing the hostility of those responsible for 
production, who are the ones primarily interested in its 
provision. 
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XIII. Shear Tools—Where the Shear Tool Differs from Other Tools—Results Obtained from 
Shear Tools—Advantages and Disadvantages—Future Possibilities 


for a shear tool is not essentially different from 
other tools except in the way in which it is used. 
To start again with the simplest example, that of a 
broad-nosed planer tool taking a cut over a piece which 
is narrower than the tool itself, we naturally expect 
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|: IS not quite correct to speak of shear tools, 








FIG. 202 FIG. 203 FIG. 204 FIG. 205 
F1G. 202 ACTION OF PLANER TOOL FIG. 203. SHEARING 
ACTION BY TWISTING TOOL. FIG. 204. SHEARING 
ACTION BY CHANGING DIRECTION OF FEED 


SETTING AND DIRECTION OF 
FEED BOTH CHANGED 


FIG. 205. 


the tool to be set in such a way that its lip is at right 
angles to the direction of the cut. Without having 
been told anything to the contrary we picture the tool 
as illustrated in Fig. 202, where the arrow shows the 
direction of movement of the tool. If we should set 
the tool as shown in Fig. 203, but without changing 
the direction of the cut, the tool would act as a shear 
tool. 

Instead of changing the position of the tool we might 
have changed the direction of the cut, leaving the tool 
as shown in the position of Fig. 204. In that case it 
would have been necessary to make the tool much wider 
so as not to have the tool run off the work before the 
end of the stroke. Finally, we might have a condition 
as shown in Fig. 205 where both the position of the tool 
and the direction of cut are the same. 

This trick of changing either the position of the tool 
or the direction of the cut or both is well known to us 
all. We use it in shaving, or in sharpening a pencil 
with a dull knife, and in many other cases. The ques- 
tion is, what is the difference between the action of a 
tool when used in the ordinary way or when used as a 
shear tool? 

Fig. 206 shows a wedge which is supposed to be used 
as a tool or knife. When used in the ordinary way it 
would be moved in the direction of BA. When used 
as a shear tool it would either be moved in a different 
direction or else it would be set in such a way that 
the effect would be the same as if it were moved in a 
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different direction—let us say in the direction BD. For 
the present we will neglect to consider the clearance 
of the tool, and we will assume that the plane ABED 
slides over the work so that the angle CAE is the 
contained angle as well as the active angle of the tool. 
We will assume that the tool has been turned through 
an angle $8; that is, referring to Fig. 203, the angle 
ABC is 8. We will further assume that the angle of 
the tool CAB equals «. It will readily be seen that it 
is not the angle a which is the active angle of the tool 
after it has been turned, but that we are concerned with 
the angle CDB. This angle we will call y. 


CB 

AB 

CB = AB tan«z 

AB = CB cot « 

AC = CB cosec 2 

BD = AB sec 8 = CB cot x sec 8 

Bs = AB sec 8 = CB cot « sec 8 
CB CB 

tan Y = Bs = CB cot asec s- 

The rake of the tool is the complement of angle CDB, 
so that the tangent of that rake is the contangent of 
angle CDB, or the inverse value of the tangent of 
y = cot a2 X sec 8. 

Now the complement of = is the rake of the tool when 
it is not used as a shear tool; that is, if its direction 
of motion is at right angles to the ‘ine AD. We see, 
therefore, that by ¢ 
turning the tool 
through an angle 8, 
we have multiplied 
the tangent of its 
rake angle by sec 8. 
The secant of an an- 
gle is always more 
than 1. Thus, by turn- 
ing the tool through 
an angle 8, we have 
actually increased the 
tangent of the rake 
angle and _ therefore 
the rake angle itself. This is one of the two important 
things to remember about shear tools, namely, that the 
effect of a shear tool is the same as the effect of an 
ordinary tool with greater rake. It might be asked why 
the tool should not be made with that greater rake in- 
stead of making it with small rake and then setting it 
at an angle. The reason is this: That a large amount of 
rake means a weak tool, so that the shear tool makes it 
possible for us to use a strong tool and yet get the 
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tan « cos 8 
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same effect, as far as cutting is concerned, as though we 
were using a tool with a large rake angle. 
If, in Fig. 206, we should consider the angle CAB 
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FIG. 207¢ 
SHEAR TOOL TURNING BAR OF STEEL 





FIG. 207b 


FIG. 207. 

















FIG. 208. SHEAR TOOL AS APPLIED TO A LATHE 
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INTERSECTION OF SHEAR TOOL 
WITH WORK 


FIG. 209. 
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not as the rake angle but as the clearance angle of a 
tool, the angle CDB would be the clearance angle of 
the tool after it has been turned through an angle 8. 
This angle CDB is always smaller than the angle CAB, 
so that the same trick which increases the effective rake 
angie of a tool decreases its effective clearance angle. 
To make this matter somewhat clearer, we will apply 
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the above considerations to a few concrete examples: 
We will assume that the rake angle of the tool is 
15 deg. and the clearance ange 8 deg.; we will turn 


the tool through an angle 8 — 10° — 20° -— 30° — 45° 
— 60° — 75° 
1—If 8 = 10° 
Effective rake = 3, 
tan 6, = tan 15° & sec 10° = 0.26795 
x 1.0154 0.27207 
Effective clearance = 3, 
tan 5, == tan 8° X cos 10° = 0.14054 
X< 0.98481 — 0.13840 
== 15° i? 
== 7° 69 
6 = 30° 
5, = tan 15° X sec 20° = 0.26795 
< 1.0642 = 0.28515 
5, = tan 8° X cos 20° = 0.14054 
< 0.93969 — 0.13206 
== 16° GU 
== 7° $)’ 
3—If 8 = 30° 
tan 3, = tan 15° X sec 30° = 0.26795 
xX 1.1547 = 0.30940 
tan 6, = tan 8° X cos 30° == 0.14054 
< 0.86603 — 0.12171 
& = 17° il’ 
5, = 6° 56’ 
4—If 8 — 45° 


tan 6, = tan 15° X sec 45° — 0.26795 
< 1.4142 — 0.37893 


tan 6, = tan 8° X cos 45° = 0.14054 
< 0.70711 =— 0.099377 
3, = 20° 46’ 
6, = 5° 40’ 
5—If 8 = 60° 
tan 6, = tan 15° &X sec 60 0.26795 2. 
= 0.53590 
tan 6, = tan 8° X cos 60° = 0.1405 « 0.5 
= 0.07027 
3, == 28° 11’ 
= I 
6—If 3 = 75° 
tan 6, = tan 15 sec 75 0.26795 
< 3.8637 1.0353 
tan 6, = tan 8 cos 75 0.14054 
© 0.25882 0.03637 
8, == 47° 0 
8. == 2° & 


The foregoing calculations show that the tool must 
be turned through an angle of considerable size before 
its effect on the rake will be felt. As a matter of fact 
shear tools are turned through such a large angle. If 
there were no other effect except that on the rake angle 
shear tools would consume very much less power than the 
ordinary tools. However, there are other effects which 
more or less counteract this economy of power. In 
order to study this entire matter somewhat more closely 
we will consider the action of the simplest form of 
shear tools in the lathe. 

There are shown in Fig. 208 three views in dlagram- 
matic form of a shear tool turning up a bar of steel. 
A is the tool which is merely a bar of a section as 
shown in Fig. 207c, set in a vertical plane as indicated 
in Fig. 207b, but at an angle with the perpendicular 
as shown in Fig. 207a. The point 1 of the shear tool 
is on a level with the center of the lathe. As a result 
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of the angle which the tool makes with the vertical line, 
all points of the cutting edge below this point 1 are 
to the left and all points above the point 1 are to the 














ELEMENTARY CIRCULAR SHEAR TOOL 


FIG. 210. 


right. As the rotation and feed take place in the 
direction of the arrows it is clear that all points above 
point 1 are idle and that all points below point 1 are 
active up to that point where the cutting edge of the 
tool intersects the outside circumference of the work. 
Fig. 209 shows the points of intersection of the tool 
with the work, which shows that the axial section of 
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in., so that the work done by the feed mechanism will be 
more than 33 times the amount of work done for feeding 
with a round-nosed tool. Though the total amount of 
work for the removal of the same amount of metal may 
be less with a shear tool, the duty imposed in the feed 
mechanism is greater and the strains caused by the feed 
are different, so that a machine designed for the use of 
the ordinary lathe tools may not be entirely satisfac- 
tory when shear tools are used. 

Fig. 208 illustrates the shear tool, diagrammatically 
shown in Fig. 207, as applied to a lathe. Such a tool 
would have great practical advantages besides the re- 
duced power consumption and the better finish. It is 
possible to hold such a tool in a very rigid manner and 
with practically no overhang. When the active portion 
of the tool is worn out the entire tool bar can be shifted 
in the direction of its length to bring a new portion into 
play, so that long work could be turned up with a single 
tool. Still another advantage lies in the fact that such 
a tool can be ground on any surface grinding machine 
and can readily be polished if so desired. The entire 





the work between the point 1 and the last 
point of intersection is a curved line. In 
other words, if we should stop the lathe be- 


m 5 a 





fore the tool has completely passed over the 





bar we will get a fillet just as if the work had 
been done with a round-nosed tool. How- 
ever, whereas all the active points of a round- 
nosed tool are located in a horizontal plane or 
practically so, the various points of the shear 





tool which produce the fillet are spread apart 





between the points 1 and 2; so that there is 
a much longer line of contact between work 
and tool than would be had with a round- 
nosed tool. 

If the depth of the cut is ? in. and the feed 
per revolution is zs in., the pressure required 











for the feed, using a round-nosed tool, is that 

pressure which will make } in. of the edge of 

the tool penetrate into solid steel to a depth of x in., 
and the work done by the feed during one revolution can 
be expressed by these two items: Depth of cut and feed 
per revolution. With a shear too] the feed per revolu- 
tion may be the same but the length of line of contact 
between tool and work is more than the depth, so that 
the amount of work required for the feed is more. If we 











FIG. 211. CIRCULAR SHEAR TOOL 

should take a bar 34 in. in diameter and to be reduced to 
3 in., so that the depth of cut would be again ? in., the 
distance between points 1 and 2 would be a little over 3 


FIG. 


212. ACTUAL CHIP FROM LATHE SHEAR TOOL 


bar does not need to be made of high-speed steel, but 
can be tipped over its entire length so that the tool cost 
can be kept low. If, on the other hand, the entire bar 
is made of high-speed steel and too much is finally 
ground off to permit its further use as a shear tool, 
there will be left a bar of sufficient length to make it 
available for other tools. 

Before going further into the matter of the why and 
and wherefore of the reduction in power required for 
a cut, we will look into the other possible applications 
of the shear tool principle to the lathe. Fig. 210 shows 
two views of a circular shear tool. The principle of 
this tool is exactly the same as that shown in Fig. 208. 
Only its form is different. In order to bring a new 
piece of tool into play a clamping screw is loosened, 
the tool turned through a certain angle and the clamp- 
ing screw tightened again. The grinding of the tool 
can readily be done on a cylindrical grinder. 

The chips produced by the foregoing tools have a 
very different appearance from the ordinary chips and 
resemble more a solid steel wire or ribbon than the 
common form of chip. We will see presently why this 
should be so. However, the fact that such a ribbon is 
formed shows that there must be considerably less 
power required for producing this chip than the chip 
of ordinary form, because the sections of the chip are 
not entirely separated and are only slightly displaced 
in relation to one another. 
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The tool shown in Fig. 210 may be still further modi- 
fied and so constructed as to revolve on a stud. If it 
were possible to have such a tool set in a vertical plane 


























FIG. 214 





FIG. 213 


A SIMPLE BORING SHEAR TOOL. FIG. 214. A 


BORING CIRCULAR SHEAR TOOL 


FIG. 213. 


and this plane at right angles to the axis of the work, 
the friction between the work and the tool would revolve 
the tool just as if it were geared together with the work, 
and the speed of the cutting edge of the tool would be 
exactly the same as the speed of the finished part of 
the work. However, these conditions cannot be fulfilled. 
The tool must stand at an angle with the work so that 
the speed of the cutting edge wi!l be equal to the speed 
of the work times the cosine of the angle between the 
cutting edge of the tool and a vertical plane. If the 
angle at which we set the tool were 15 deg. and the 
cutting speed should be 100 ft., the speed of the cutting 
edge of the tool would be 100 times the cosine of 15 
which is 0.96592 or 96.592; so that the difference in 
speed between work and tool would be slightly less than 
43 ft. per minute. Of course the difference between 
speeds of work and tool is greater at the outside diam- 
eter of the rough work because the diameter of the work 
is more and the diameter of the tool is less. However, 
this greater difference of speeds does not have much 
effect on the tool because the conditions are much more 
favorable for radiating or conducting the heat gene- 
rated. 

If we should, for a moment, imagine that the speed 
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FIG. 216. DETAILS OF HELICAL CUTTER 
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of the work and the tool were nearly the same, we would 
have the following set of conditions: 

As the difference in speed between work and tool is 
very small, very little heat will be developed by the 
rubbing of the tool against the work. 

For the same reason very little heat will be developed 
by the rubbing of the chip over the tool. It is true that 
the difference in speed between chip and tool becomes 
greater when the chip comes nearer to the center of the 
tool, but on account of the curving of the tool there will 
be no contact between tool and chip except near the 
edge of the tool. 

As the tool is a shear tool and consequently acts as a 
very sharp tool would act, the chip is not broken up; 
the sections of the chip do not slide over each other, so 
that no work, or rather very little work, is expended in 
the deformation or breaking-up of the chip. 

The total work done in removing a chip from a piece 
of metal consists of the following items: 

Work done to separate the chip from the metal. 

Work done in breaking up and deforming the chip. 

Work done to overcome the friction between tool and 
metal. 

Work done to overcome friction between tool and chip. 

















A HELICAL CUTTER. FIG. 217. AN END 


MILL OF SIMILAR TYPE 


FIG. 215. 


Of these items, the first one is by far the smallest 
when an ordinary tool is used. To show how little work 
is required for the separation of the chip from the 
metal, we will assume a set of conditions and calculate 
the power required for the separation of the chip if no 
useless work at all is done. We will take a test piece 
1 in. square in section and 2 in. long and pull it apart 
in the testing machine. We will assume that the mate- 
rial is machine steel of a tensile strength of 60,000 Ib. 
per square inch, an elastic limit of 36,000 lb. per square 
inch and a coefficient of elasticity of 30,000,000. When 
the pull has reached the elastic limit, the elongation will 
be 36,000 divided by 30,000,000 or 0.0012 in. The total 
work done will be 36,000 lb. times half the elongation 
at that point equals 21.6 inch pounds. We will further 
assume that this material shows an elongation of 20 
per cent. All of this 20 per cent elongation takes place, 
practically speaking, between a pull of 36,000 and 60,000 
lb.; so that the average pull is 48,000 lb. The elonga- 
tion being 0.4 in., the total work done between the 
elastic limit and the breaking point is 19,200 inch 
pounds equals 1,600 foot pounds. The total amount of 
work done before the elastic limit was reached is so 
small that we can neglect it in this calculation. We 
find, then, that the total amount of work done for the 
breaking of our 2-in. test piece was 1,600 foot pounds, 
or less than 1/20 hp. 
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If our aim were merely to separate 1 cu.in. of metal 
from our piece of work, less than 1/20 hp. would be 
required. The fact that we do not separate a a in 
this manner does not CITT | ees mT 7 
alter the other fact ~<+ wii | Hl Hit ll | 
that only 1/20 hp. is “a — — 
required for the sep- 
aration of the chip. FIG. 218. CONTRASTING aCTIONS 
The rest of the power OF PLAIN MILL AND 

: HELICAL CUTTER 
required was needed 
on account of the different method we employed to 
separate the chip, and is therefore lost power. 

In making chips on the lathe we would need approxi- 
mately ? hp. per cubic inch of metal removal; on a 
milling machine we would need approximately 1 hp. 
under the very best conditions and as a rule from 13? 
to 2 hp. or more. Taking the figure for a lathe, we see 
that 14/15 or more than 93 per cent of all power is 
wasted. It is used for overcoming friction and for 
breaking-up and deforming the chips. All the power so 
wasted is transformed into heat which destroys the 
tool. The rubbing of the chip over the tool also tends 
to destroy it by wearing it away. If we succeed in re- 
ducing this wasted power we will accomplish a number 
of desirable results at once: we will be able to run at 
a very much higher speed because the tool is not heated; 
we will wear out the tool much less by abrasion; we will 
heat the work less; and we will cause less spring, so 
that it will be possible to produce work which is more 
nearly round and of even diameter than we can hope 
to do with the ordinary tool. Further, as the amount 
of power is less, there will be less tendency for the chip 
to tear out of the work and leave a rough surface. 

All these results were actually obtained with the tool 
illustrated in Fig. 211. The tool itself, A, was a disk 
4 in. in diameter and ground on the outside so as to 
give the proper amount of clearance and on the inside 
to give the desired amount of rake. The hardened steel 
bushing B was pressed into the disk to give more length 
of bearing on the stud C. The end thrust was taken up 
by the ball bearing D. The sketch shows only the es- 
sential details and not such details as oil holes and 
grooves or cover over ball bearings and the like. Stud 
C was forced into a heavy gray iron casting which was 
mounted on the toolslide of a lathe. Originally a washer 
































FIG. 219. COPPER CHIP TAKEN BY HELICAL CUTTER 


and nut held the bushing B on the stud, but this was 
found to be unnecessary and might have been foreseen, 
as all the pressure is toward the ball bearing, tending 
to keep the tool in place. 
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The work was a bar of 0.20 carbon steel 7 in. in 
diameter, about 5 ft. long. 

The cutting was done dry. 

Depth of cut was #: in. and feed ry in. per revolution. 

Number of r.p.m. of the spindle 363. 

Surface speed 665 ft. per minute. 

Feed of tool along the work 30 in. per minute. 

Metal removed per minute 61 cubic inches. 

Notwithstanding the extremely high speed and not- 
withstanding that a very large amount of metal was 
removed per minute, neither tool nor work nor chips 
were heated, nor even warm, and it was possible to hold 
the chips in the hand as they came off the lathe. The 
chips had the appearance shown in Fig. 212, which is 
an enlarged photograph of one piece of a chip. These 
chips came off in the form of continuous ribbons or bars, 
curled up to a radius of from 1 to 2 feet. 

The fact that the chips were almost as rigid as the 
original material made the operation somewhat danger- 
ous, and it was soon felt that it was necessary to break 
them up. Fortunately during one of the tests a tool 
fell on the con- 
crete floor and 
was nicked. This 
accidental nick 
acted as a chip- 
breaker and 
thereafter tools 
were provided 
with nicks which 
were properly 
ground in. A 
little lump shown 
in Fig. 212 is the 
place where the 
chip - breaker 
failed to cut the 
metal in the pre- 
vious convolu- 
tion. At that point the previous convolution had been 
broken up. As one chip-breaker was ground in the tool 
and as the tool was 4 in. in diameter, the chips would 
come off in lengths of approximately 124 inches. 

The same tests were repeated with cast-iron bars 7 in. 
in diameter and the same feeds and speeds were em- 
ployed without harming the tool. It was apparently 
possible to employ much higher speeds but the lathe 
was not capable of speeds higher than 363 r.p.m._ It 
was further found that the lead screw thrust bearing 
became quite hot. This was due to the fact that the feed 
per minute was very much greater than is ordinarily 
used and that the pressure was greater than when using 
the ordinary shape of lathe tool. The entire tests showed 
very clearly two things: that with proper design of tool 
it is possible in some way or other to obtain very much 
higher cutting speeds than have been used so far; and 
in the second place, that in order to get satisfactory 
results with a rotary shear tool the lathe should be 
constructed along different lines. 

In subsequent tests, carried out under conditions 
which were not favorable for making proper records 
and with considerably reduced depth of cut and feed, 
a cutting speed of 1,425 ft. per minute was reached. 
The tests described here have no immediate practical 
application. They do show, however, that there is a 
wide field left open for improvements and for increased 
speeds. 

When the rotary tool was used with lower speeds, 














FIG. 220. EFFECT OF RELATIVE DIAM- 
ETER OF WORK ON SHEAR 
TOOL ACTION 
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though still much higher than ordinary speeds go, a very 
beautiful and glossy finish was produced; but when the 
extreme speeds were employed the finish showed chat- 
ter marks. This might have been expected, for in order 
to avoid possible burning out of the tail center it was 
necessary to mount the work rather loosely on centers 
and depend on some heavy grease for preventing uhde- 
sirable movement. This heavy grease, however, would 
melt at the high speeds and leave the work free to 
chatter. 

With a cut % in. deep a round nosed tool, or for that 
matter any other roughing tool used, would have a 
length of active cutting edge of a little over % in. The 
rotary tool had a length of active cutting edge of more 
than 123 in., or more than 130 times as much as that 
presented by an ordinary tool. This made it possible to 
do much more work before resharpening was required. 
Not only was there more length of cutting edge, but no 
single point of the cutting edge was held for an appre- 
ciable length of time in the cut, so that it was not 
heated up. The little heat it received was dissipated 
during the large part of the complete revolution when 
it was out of the cut. 

The value of these experiments lies in the fact that 
they establish the possibility of employing any cutting 
speed desired, provided it is possible to prevent any 
point of the tool from heating up beyond the point 
where the temper is drawn. 

At the present time shear tools are used very little, 
but it is the writer’s belief that they could be used 
extensively to good advantage. A case in which, to the 
writer’s knowledge, they are never used is the boring 
of holes. Yet it seems that a shear tool might be con- 
structed for that purpose which would have several 
advantages. Fig. 213 shows such a tool in its simplest 
form. It is merely a tube of tool steel set at an angle 
with the axis both in a horizontal and vertical plane. 
The front end of the tube is ground conical as shown. 
The advantages of such a tool would be that a cutting 
compound or oil may be introduced through the center 
of the tube or, if a deflector were attached to the front 
end of the tube, the chips might be forced out through 
the hole. When a part of the tool is worn out a new 
part can be brought into play by turning it around its 
axis, and without requiring measuring of the hole or 
any further adjustments. The grinding or resharpen- 
ing also would be a very simple matter. 

One of the disadvantages would be that, on account of 
the double angle at which the tool is set, it would not 
be possible to bore a long and relatively small hole and 
that even for relatively short holes the tube would have 
to be of much smaller diameter than the bore of the hole. 
However, this would not be a serious handicap for holes 
of relatively larger diameter and short length, such as 
the bore of gears. 

To overcome the disadvantage mentioned, the tool 
might be constructed as shown in Fig. 214. It would, 
of course, be equally possible to have a hole through the 
tool and bar for a lubricant. It would even be possible, 
under certain conditions, to use a rotary shear tool, 
though such a tool would not have any particular advan- 
tages unless a lathe were constructed with the idea in 
view of using such tools. 

The use of the shear tool in the planer has already 
been mentioned. It is perhaps the only tool of this 
class which so far has found practical application. The 
finish produced on steel by such a planer shear tool is 
incomparably better than that produced by the ordinary 
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planer finishing tool. It is a very simple matter to pro- 
duce such a tool out of a square piece of steel. The 
grinding also offers no difficulties and the writer can 


_ See no reason why this tool is not used more extensively 


except on account of the fact that it is not generally 
known. 

The helical cutter shown in Fig. 215 is nothing else 
but a shear tool used as a milling cutter. This same 
tool is shown divisioned and partly in section in Fig. 
216. The angle which the spiral makes with the axis 
is 69 deg., so that the cutter corresponds to a shear tool 
set at that angle with its direction of motion. Fig. 217 
shows an end mill of the same general construction. 
Unless the depth of teeth should be made quite small it 
would not be possible to make a spiral of an angle of 
69 deg. on an end mill, so that it becomes necessary 
to use a gentler spiral on cutters of smalled diameters 
and particularly on end mills. 

Using a cutter as shown in Fig. 215 means that there 
will be considerable end pressure and it was thought at 
first that this end pressure might be of such magnitude 
that a single helical mill could not be used for heavy 
slabbing and that it would be necessary to make such 
mills interlocked with right- and left-hand spiral. As 
a matter of fact, the first tests with the helical mill as 
regards heavy slabbing were made with such interlocked 
cutters. Later tests showed that the effect of the end 
thrust was not as serious as was expected. Using a 
pair of interlocking cutters a cut was taken which re- 
quired 80 amp. Taking a similar cut with a single 
helical mill required 85 amp., showing that the end 
thrust was not of enough importance to bear up with 
the inconvenience of using interlocking cutters. 

One advantage of the helical cutter is that a very fine 
finish is made, even when the depth of cut is quite 
considerable. A very beautiful finish could be obtained 
with a depth of cut of # in. and even 4 in., using a 
cutter of 34 in. diameter. 

A second result was that a coarser feed could be taken 
and yet obtain the same grade of finish as with the finer 
feed with an ordinary cutter. This is due to the fact 
that the ordinary cutter makes revolution marks, that 
is, a ridge for every revolution and not for every single 
tooth; whereas the helical mill makes a ridge for every 
single tooth. As a result a three times coarser feed can 
be used with a helical mill with three teeth than is 
possible with an ordinary spiral mill. 

Still another peculiarity of the helical mill is that 
there is practically no spring in the arbor. This is due 
to the fact that the cut is taken crosswise of the piece 
of work. In Fig. 218-A a piece of work is shown with 
the ridges caused by the revolution of the cutter. The 
arrow shows the direction of the feed. If a plain mill 
were used we would first meet an upward thrust while a 
tooth in trying to penetrate into the work, as has been 
explained before, and, unless the depth of cut is quite 
considerable, this upward thrust remains during the 
entire cut. 

With the helical mill a chip is removed in the direc- 
tion of the arrow (see Fig. 218-B) and once the tooth 
has entered, there is no tendency for upward thrust as 
the angle of rake of the cutter fully compensates for 
any tendency of the cutter to slide over the work. If 
we should take a cut with a plain mill or a spiral mill 
over a piece of steel and then should move the table and 
the work back under the cutter, we would find that the 
cutter takes another chip which may be several thou- 
sandths of an inch in thickness. This is due to the fact 
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that the arbor has sprung. If, on the other hand, we 
take a cut with a helical mill we can pass the finished 
work under the cutter without any chip being taken. 

We can feed a piece of work under the cutter and 
stop the feed when the cut is halfway completed, leav- 
ing the cutter to rotate over the work; and if we then 
throw in the feed again we will barely be able to discover 
the spot where we had stopped the cutter. This makes 
such a cutter particularly adapted for cuts where we 
have to change from horizontai to vertical feed, and 
where we do not wish to have a mark at the point where 
this change of feed took place. 

All these features speak in favor of the helical mill. 
However, there are other features which are against it. 
A helical mill should not be used, in fact, cannot well be 
used, unless the teeth have considerable rake: 15 deg. 
having been found to be most suitable. This makes 
the tooth rather sharp and makes it unfit for cast-iron 
work or any other metal of a brittle nature. On the 
other hand, it works particularly well in soft metals and 
is much to be recommended for slabbing copper. Fig. 
219 is a photograph of a copper chip. The smooth ap- 
pearance of the back of the chip should be noted, as this 
shows that the metal was not torn up. The chip illus- 
trated here was taken on copper commutator bars with 
a great depth of cut and very heavy feed. 

Another point against the use of helical cutters is the 
fact that they cannot be used where there is a shoulder 
sideways in the work; in other words, they cannot be 
used in gangs for surfaces which adjoin each other. 

Altogether, the helical cutter is of limited use but 
will perform certain functions better than other cutters. 
It is very well possible, for instance, to run a helical 
cutter into solid metal and it is actually used for cutting 
out blocks in the heads of connecting rods. 

In general, shear tools have certain advantages and 
certain limitations not common to ordinary tools. In 
Fig. 220 a simple type of lathe shear tool is shown. 
The cut is quite deep and the various points of inter- 
section of the tool with various points of the work are 
projected, showing that this straight-sided tool will pro- 
duce a fillet in the work, so that it is not possible to use 
such a tool for shoulder work. In Fig. 220 radii are 
drawn to the various points of intersection between tool 
and work and the tangents at these points are shown by 
arrows. These arrows, then, represent the direction in 
which a point of the work approaches the tool. We see 
clearly that there is a decided shear action at the small 
diameter, whereas at the large diameter the piece of 
chip to be removed approaches the tool almost at right 
angles. This happens to be so because the outside diam- 
eter is much greater than the diameter of the remain- 
ing or finished part of the metal. In other words, such 
a tool works only as a shear tool when the depth of cut 
is small compared to the diameter of the work. If such 
a tool were used on a piece of work 1 in. in diameter 
which must be reduced to 4 in., it would have the shear 
tool effect only at those parts of the tool which are close 
to the finished diameter. But if a depth of cut of 3 in. 
were taken on a piece 4 in. in diameter, all the points of 
the tool in contact with the work would act as shear 
tools. 

Even though the outside diameter of the piece may 
not get the advantage of the shear, yet the finished 
diameter will always have that advantage and a better 
finish will be produced, though the added advantage of 
less power consumption will be partly lost. This condi- 
tion is illustrated in Fig. 220. 
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Reference was made to shear tools when a shaving 
tool was illustrated. The foregoing will show why such 
a tool is really a shear tool. A spiral milling cutter also 
is a shear tool; but even with an angle of spiral of 
25 deg., the effect of the shear is so small that it acts, 
to all purposes, as an ordinary tool. 


Getting Outsiders’ Views on the Factory 
By FRANK H. WILLIAMS 


In the very nature of things the superintendents, 
foremen and workers in a plant who are thoroughly 
familiar with the physical appearance of the plant, 
the manner of doing the plant’s work and the tools 
and appliances for doing this work, cannot see the 
opportunities which exist there for shortening processes 
and saving time and labor. Since this is the case, 
it does seem as though it would be the best sort of 
policy for almost any plant to secure the slant of an 
outsider on the concern’s factory activities every now 
and then. 

But with most plants there is no desire on the part 
of the executives to spend money for expert advice 
along this line. But there is a way around this diffi- 
culty which, it does seem, should be taken advantage 
of more extensively than is now the case. This method 
is by interchanging executives and skilled workers 
from plant to plant, where the plants are not engaged 
in the same line of manufacture and therefore in no 
way compete with each other. 

Suppose, for instance, that there are three or four, 
or seven or eight, or more plants in any one city. 
Suppose that the superintendent. of plant A goes into 
plant B and there looks through the plant carefully, no- 
ticing the way in which the plant puts through its work, 
and always watching for methods by which corners 
could be cut and the work speeded up. The superin- 
tendent of plant A would have a fresh slant on plant 
B. He wouldn’t see things in the old familiar way in 
which the real superintendent of the plant has always 
looked at them. Extra long benches which make it 
difficult for workers to pass by would stand out and 
attract his attention. It would be a simple matter for 
him to make a note of the long benches, and to suggest 
that they be cut shorter in the interest of efficiency. 
He would have an outsider’s and therefore a fresher 
slant on the problems of assembly. He would, for 
instance, see where production could be speeded up 
very materially by assembling some classes of work on 
low-wheeled platforms instead of carrying the job 
around on wheelbarrows or rolling it from place to 
place on the round base of the job. He might also see 
ways of simplifying the records kept in plant B, and 
might suggest other things which would be of real 
value to plant B. 

After there had been this exchange of superin- 
tendents between the two plants for a period long 
enough to allow them to look around and see what was 
what and suggest better ways of doing things, the two 
plants might exchange foremen for a period of two or 
three days. If the foremen who were exchanged were 
live wires who thoroughly understood what was ex- 
pected of them and who, perhaps, were given a little 
more incentive by the promise of a bonus for all good 
suggestions made by them and adopted by the plant 
to which they were sent, then it would be pretty cer- 
tain that they would do something worth while. 
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Gould & Eberhardt Method of Hobbing Worms 


Worms Cut with a Hob Having a Broaching Action—Short Hob Permits 
Cutting Worms Having Shoulders at Both Ends 


SPECIAL CORRESPONDENCE 


tute an extremely ancient combination. The 
compactness and simplicity of design, and great 
speed reduction attainable with the use of worm gear- 


‘| XHE screw or worm and its mating gear consti- 

















FIG. 1. GOULD & EBERHARDT WORM HOB 
ing, make it peculiarly applicable to many types of 
mechanism. When rigidly mounted and properly lubri- 
cated, such gearing is noiseless and one of the most 
efficient means yet developed of transmitting power 
between shafts lying in different planes. 

Worm gearing has not been used in the past to as 
great an extent as its merits would seem to indicate. 
This has been due principally to two reasons: First, 
the difficulty of producing correct multiple-threaded 
worms, and worms with an excessive helix angle; 
second, the inability to successfully produce correct 
worm gearing of small velocity ratio, approaching one 
to one. 

Most worms are made with helicoidal teeth, and this 
article will deal with worms having teeth of that con- 
tour. The axial plane of a helicoidal worm is a plain 
involute rack section, and the teeth of the mating 
gear, at the central plane, will have involute curves 
thereon, unrolled from the basic rack. 

A single-threaded worm having a moderate helix 
angle, can be successfully threaded in the lathe. The 
top of the lathe tool used can be set parallel to the axis 
of the worm or can be set normal to the tooth helix. 
In the first case, it would be necessary to reverse the 
worm after finishing one side of the thread, and then 
cut the opposite side, due to the impractical cutting 


angles otherwise obtained on a double-sided cutting 
tool. When a straight-sided tool is set normal to the 
tooth helix of the worm, a modified form is produced 
in an axial plane, and the hob used to cut the mating 
wheel must be changed to correspond. 

With the evolution of the machine tool industry and 
the development of machines which in production far 
outstripped their predecessors, the process of milling 
worms with a disk cutter was originated. This method 
answers very well for single-threaded worms, and is 
much faster than cutting the threads in a lathe. 

To obtain a worm with true helicoida!l teeth, with 
straight sides on the linear or axial section, it is neces- 
sary to correct the shape of the disk cutter, owing to 
the interference of the cutter and the helicoidal sur- 
face on the worm tooth. This is done by forming a 
lead or cast-iron disk to the proper contour, and using 
it as a template in making the cutter. 

If the above process is not employed, the advantage 
of having a basic rack section and conjugate teeth on 
the mating wheel, unrolled therefrom, is lost. Such 
a formed cutter, of course, can only be used to thread 
worms for which its tooth contours were intended. 
Worms of different diameters, threads, or linear pitches 
require cutters made specially therefor. 

The Gould & Eberhardt Co., Newark, N. J., after 
extensive research and numerous experiments, has de 
veloped a novel method of hobbing worms. The produc- 
tion of multiple-threaded worms by the lathe or thread- 
milling process, necessitates intermittent indexing mo- 
tions, either hand or automatic, with their inevitable 
resulting inaccuracies. The hobbing method, with 


progressive and continuous indexing, entirely elimi- 
nates this feature. 
In the hobbing of worms, either single- or multiple- 











FIG. 2. HOBBING A SINGLE THREADED WORM 
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threaded, a hobbing machine is used with the gearing 
ratios throughout so chosen that a velocity ratio of one 
to one is readily obtainable between the cutter and work 
spindles and the machine operated just as when cut- 
ting helical gears. 

One of the novel features of this method of hobbing 
worms is the helicoidal cutter employed, permitting 
worms to be hobbed which have a shoulder on either 
or both ends. 


The hob is illustrated in Fig. 1. The teeth are 











FIG. 3 HOBBING A 7-THREADED WORM 


arranged in a helical formation similar to gear hobs. 
There are about fourteen roughing and three finish- 
ing teeth. It will be noticed that there are only about 
one and one-half convolutions of teeth, thus making 
this hob much shorter than gear hobs, the length being 
about twice the normal circular pitch of the worm. 

The action of the hob is in the nature of a progres- 
sive roughing and finishing operation. The roughing 
teeth have their tops and sides reduced in regular 
decrements, starting with the last finishing tooth and 
ending with the first roughing tooth. This portion of 
the hob has somewhat the appearance of a spiral. The 
lowest tooth is made high enough to cut into the 
periphery of the worm as far as its center line, while 
each succeeding tooth takes out a little more metal, 
ending with the finishing teeth which smooth and com- 
plete the worm tooth shape. The arrangement of 
teeth just described and the cutting action secured 
thereby, make this hob analogous to a broach coiled 
around a cylinder. The removal of metal is progressive 
and distributes the cutting action over all teeth. 
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If the hob is made in the ordinary manner it wil! be 
found that the following sides of the hob teeth will, 
if uncorrected, cut away a part of the worm tooth from 
the pitch line to the outside diameter of the worm. 

This necessitates a different lead on the two sides 
of the teeth, the leading side being made to the basic 
load calculated from the normal circular pitch. The 
following side is recut to a shorter lead, sufficient to 
clear the theoretical contour of the worm tooth. 

When the machine is set up, the middle finishing 
tooth is centered with the axis of the worm. The 
roughing teeth lead, and the finishing teeth follow, in 
the direction of hob rotation. 

The production and accuracy attainable with any 
worm threading process are, to the practical man, the 
outstanding features by which the merits of a given 
method are mainly judged. 

The production possible with the hobbing method is 
much greater than is possible with the lathe or disk 
cutter method. This is especially true of multiple- 
thread worms, as the machine is geared for the number 
of teeth, just as in hobbing helical gears. This obviates 
the necessity of indexing by hand and taking a fresh 
cut through the worm for each tooth, which must be 
done with a lathe tool or disk cutter. 

The accuracy of worms produced by the hobbing 
method as outlined results because the cutting action 
is progressive and continuous and produces accurately 
spaced multiple-threaded worms which is an essential 
feature in efficient and successful worm drives. The 
cutting action is a result of the generating charac- 
teristics of the machine and not dependent upon other 
devices which may be inaccurate or inaccurately oper- 
ated. 

The amount of feed to the cutter and worm blank 
relatively to each other in an axial direction, is de- 
pendent upon the-helix angle of the worm. That is to 
say, the greater the helix angle of the worm with the 
axis, the less the axial feed. 

The hobbing method is also adaptable for roughing 
worms which are subsequently heat-treated and then 
ground. In roughing with this system the amount of 
metal remaining to be removed by grinding is uniform 
and also the spacing of teeth on the worm is very 
accurate, permitting a high degree of accuracy in the 
final grinding. 

The fixture for holding the worm, blank should be 
of a very rigid design with powerful means for driv- 
ing, because the strains on this mechanism are severe. 
Fig. 2 shows one of the hobs mounted in a gear gen- 
erating machine, finish threading low-carbon steel 
worms, single threaded, 2.7 in. pitch diameter, 0.666 
linear pitch, with an output of 17 minutes each, floor 
to floor. 

Fig. 3 shows the hobbing of a worm having seven 
threads. 
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Machining and Inspecting Transmission Cases 


Fixtures Hold Aluminum Cases Without Springing — Drilling and Tapping Operations— 
Inspection Gages that Insure Accurate Alignment 


























By FRED H. COLVIN 


Editor, American Machinist 


nuch to make or mar its reputation for quiet Fig. 3, and provides for practically continuous milling. 

running. Much depends upon the accuracy of the The details are shown in Fig. 4, this illustration being 

alignment of the gear shaft and the ability of the necessary to show just how the case is located and 

of clamped in position. It is 

ee eal positioned from the flange at 

7 the three points A, B and C. 

, The clamps are of special in- 

terest and are shown in detail 
in Fig. 4. 

The points A, B and C are 
three levelling points which 
make a three-point bearing. 
Points D and E are adjustable 
locating points. The screw E 
may be screwed in or out, ac- 
cording to variations in the 
castings. At the point D it 
will be noted that the lower 
part of the lever is worked 
with a spring which forces 
the casting back to the point 
E, point E therefore being 
the stopping point. 


‘| \HE transmission unit of a passenger car can do shown: The fixture is made double, as can be seen in 
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FIG. 1. TRANSFORMATION SHEET 


transmission case to resist distortion. The latter de- aZ sry? 
pends on the design and the material used, but the = 4 
former is largely a question of fixtures, tools and 
gaging. The way in which these problems are handled 
in the shop of the Peerless Motor Car Co., Cleveland, 
Ohio, is shown herewith. 

The sequence of operations is shown in the trans- 
formation sheet, Fig. 1, the figures corresponding to . 
those of the other illustrations. The first operation is nae. 4a) au ja} 
the milling of the ends, tops and the angular surface 
for the hand plate. These three surfaces are milled 
at one setting by means of a special cutter head, which M 
carries the three cutters in the proper positions as FIG. 4. DETAILS OF THE MILLING FIXTURE 
shown in Fig. 2. The fixture fastens to the head and Points F and G are the side locating points. The 
front slide of the No. 4 Cincinnati milling machine casting is forced against these two points by means 
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‘FIG. 2. MILLING THREE SURFACES OF TRANSMISSION CASE FIG. 3. THE MILLING FIXTURE IN POSITION 
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BORING THE FOUR BEARING HOLES. FIG. 6. FACING THE FLANGE 








DRILLING AND FACING CLUTCH SHAFT HOLES FIG. 8 DRILLING FOR REVERSE GEAR SHAFT 




















DRILLING FOR COVER. FIG. 10. TAPPING TRANS MISSION CASE HOLES 
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of screw J which forces a wedge shaped plunger against 
one side of the case and the other side against the two 
points F and G. The two clamps J and K are then 
clamped down by means of screws L and M pushing a 
bell crank lever and clamping points J and K down on 
to the case. The two clamps N and O are operated by 
means of wedge shaped plungers and screws at P and 
@. These four clamps hold the case down in position 
while the milling is going on. 
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FIG. 13. GAGE FOR LOCATING REVERSE-GEAR HOLES 





FIG. 14. GAGE FOR LARGE BEARING HOLE 


FIG. 15. TRANSFORMATION OF COVER 
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FIG. 17. SIDE VIEW OF FIXTURE 





FIG. 11. THE REAMING FIXTURE. FIG. 12. TRANSMISSION CASE ON REAMING FIXTURP 

























The next operation is to bore the four bearing holes 
for the shafts which support the gearing in the case. 
This is done in a special fixture mounted on a Rockford 
horizontal drilling machine, the fixture being shown in 
Fig. 5. This fixture guides the boring bars which are 
driven by the drilling machine. The transmission case 
is supported by the top or cover surface and located and 
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FIG. 18. TOP OF FIXTURE 
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FIG. 19. END OF FIXTU 
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FIG. 16. MILLING ENDS AND FLANGE 


held down by the clamps shown. This view also shows 
the kind of boring cutters used for this work. 

Next comes the turning and facing of the bell flange 
on a 28-in. lathe as shown in Fig. 6. The case is located 
on the pilot A, which fits into the large hole. The 
flange is faced and turned to the proper diameter and 
length and then faced off around the center bearing on 
the inside. The case is then shifted on the fixture B, 
which is bolted to the faceplate, by moving the slide C 
so as to bring the lower hole in the center position. 
The surface around this hole is then faced off in a 
similar manner and the case is ready for the next 
operation. 

Drilling the crosshole for the clutch shaft is accom- 
plished on the 21-in. Cincinnati drilling machine as in 
Fig..-7. The housing is clamped to the angle plate 


FIG. 21. DRILLING THE CROSSHOLES 


FIG. 20. DRILLING SHIFTER ROD HOLES 


shown, the flange locating it so that the hole will come 
in the proper position with re-ation to the bushing A. 
The method of locating and clamping can be very clearly 
seen from the illustration. 

The reverse shaft hole is drilled with the fixture 
shown in Fig. 8. The flange of the housing is clamped 
to the table and the drilling bushing is carried in the 
block A located on the end of the transmission case by 
means of the holes already bored. In drilling the hole 
in the projection B, the drill is guided by the long 
bushing C which supports it clear to the point to be 
drilled. In reaming and spot facing, the reamer and 
cutter bar are guided at the lower end by a suitable 
bushing in the plate D. The drilling of the holes for 
the transmission case cover is done in the box jig 
shown in Fig. 9, under a Baush multiple spindle drilling 
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FIG. 22. FACING THE BOSSES 
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machine. There are eleven holes in all. The two holes 
for the hand hole cover, are driled in a similar way, 
but in a different fixture. 

There are numerous holes to be drilled in the flange 
and in both ends, as well as drilling and tapping the 
two 3-in. holes in the bottom of the case and spot facing 
the twelve flange holes and the hole for the clutch shaft. 

Then comes the tapping of the various holes in the 
case, twenty-nine in all, twenty-four of them being 3-in., 
sixteen-thread, holes. These holes are tapped on a 
Rickert-Shafer tapping machine of large size, as shown 
in Fig. 10, which also shows the types of fixtures used, 
the one at the left being at the proper angle so as to 
tap the hand-hole plate square. 

Next comes an inspection and line reaming operation 
as shown in Figs. 11 and 12. The hand reaming fixture 
is shown in Fig. 11, the binder A being removable so 
as to allow the transmission case to be slipped in place 
as in Fig. 12. The binder is placed in the position 
shown, so as to insure that the reamer will be guided 
parallel with the lower holes, which are located over the 
plug B. The bushing C guides the outer end of the 
reamer which is turned by hand, by means of the bar D. 
The plug gages-are shown at E. An interesting gage 
for checking the location of the holes for the reverse 
shaft, is shown in Fig. 18. The bar A with its sliding 
collars B and B, fits in the upper hole and the bar C 
and collars D and D, in the lower hole. Projecting from 
A are the V-blocks E and F, while a third V-block G, 
with these collars in place, verifies the location of the 
hole for the reverse shaft. The plug H tests the loca- 
tion of the hole for the reverse gear shaft with relation 
to these holes as also the tap holes at the outer end 
as can be seen at the right or end view. 

The gage shown in Fig. 14 tests the location of the 
face of the large bearing from the end of the bell 
flange of the transmission case. The outer ends A and 
B, fit over the bell flange, while the projection C tests 
the surface of the large bearing-hole boss, as can be 
seen. 

THE TRANSMISSION COVER 


The transmission cover which carries the shifting 
lever and the rods and forks that operate the trans- 
mission gears from one position to another, has a num- 
ber of interesting operations. The transformation 
sheet is shown in Fig. 15 and the principal operations 
follow: 

The first machining is shown in Fig. 16, the cover 
being held in the fixture A so as to leave both ends 
free. The machine used is an 18-in. Cincinnati duplex 
milling machine with a special attachment at B for 
driving the third cutter C. This cutter mills the upper 
edge which becomes a locating point for future opera- 
tions. 

In Fig. 17 is shown the construction of this milling 
fixture. There are three fixed seating points, A, B and 
C, while the fourth point D is adjustable by means of 
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the screw E. Details of this can be seen in Fig. 19 
which shows the use of steel pins having angular points. 
The lower side of the casting is supported by the equal- 
izer F while the flange rests on the point G and the 
adjustable stop H. 

The other clamping methods are shown in Fig. 18, 
which gives a plan view and shows how the cover is 
centered sidewise, by means of the wedges /] that fit 
between the shifter fork rod. Fig. 18 shows the hook 
bolts J, which hold the case firmly against the flange 
stops, A. B, C and D, Fig. 17. The three views show 
the construction very cleariy. 

Drilling the holes for the shifter fork rods is shown 
in Fig. 20. The cover is held against the milling sur- 
face on the angle plate shown. This operation includes 
drilling, reaming, spot-facing, and tapping two holes 
about 14 in. in diameter. Two i}i-in. crossholes are 
drilled, faced and tapped in a similar manner, and on 
a similar fixture to that shown in Fig. 21. The bosses 
on the inside of the case are then faced with a pair of 
milling cutters as shown in Fig. 22, the front cutter 
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FIG. 23. GAGE FOR SQUARENESS OF HOLES 
facing the outer end of the projection at A, whi'e the 
other cutter mills the inner surfaces at B and C. 

The gage used for checking the squareness of the 
holes, with relation to the bottom flange of the cover, is 
shown in Fig. 23. Bars A and B slip into the shifter 
fork rod holes, and C and D into the crossholes. As 
the transmission cover is located by dowels through the 
holes in the flange as at E and F, the squareness is 
easily tested. 
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Devoted to the exchange of information on useful methods. 


Its scope includes all divisions of the machine building in- 


dustry, from drafting room to shipping platform. The articles are made up from letters submitted from all over the world. 
Descriptions of methods or devices that have proved their value are carefully considered and those published are paid for. 





Milling Peripheral Cams on a Lathe 
By ETHAN VIALL 
Where a comparatively few cams are to be machined 
at infrequent intervals, it doesn’t pay to buy a special 
cam-cutting machine. In the shop of Wappat Bros., 
Pittsburgh, Pa., a lathe has been fitted as shown in 























FIG. 1. LATHE FITTED FOR MILLING PERIPHERAL CAMS 


Fig. 1, to mill some large peripheral cams of irregular 
outline that must be accurately machined. In this illus- 
tration, the cam to be milled is shown at A, and two 
master cams at B and C. The object of using two 
master cams is to steady the work and the cutter 
spindle. As can be seen, the master cams are so placed 
as to have one on each side of the lathe cross-slide where 
they come in contact with rolls on the cutter spindle. 
The cutter spindle is driven by means of gears from 
the belted pulley D. The master cams and the cam to be 
machined are driven from the lathe spindle, which is set 
to run at its slowest back-geared speed. As the work 
slowly revolves, it is milled by the cutter EZ. 

A back view of the apparatus is given in Fig. 2. This 
illustration shows how the master-cams are kept in 











FIG. 2. 
MASTER-CAMS IN CONTACT WITH THE ROLLS 


BACK VIEW SHOWING MEANS OF KEEPING 





constant contact with the cutter-spindle rolls F and G, 
by means of the weighted cable H, which runs over the 
grooved pulley 7. The whole apparatus is so made as to 
be easily removed from the lathe. 


Milling Fixture with Floating Clamp 
By LESTER FERENCI 


We were recently called upon to design a milling 
fixture to finish surfaces of the stamping shown in Fig. 
1. Ordinarily a simple fixture clamping against the 
inside surface of the part would have served the purpose, 
but we had a very accurate dimension between one 
finished surface and the center line of the holes to con- 
tend with, and the necessity for having the other finished 
surface absolutely parallel with some center line. 

The clamping device had to be so designed that it 
would adjust itself to hold irrespective of any variations 
in the distance between the center line of the holes and 
the clamping faces. This obstacle was overcome by 
designing the fixture shown in Fig. 2. I may add that 




















FIXTURE FOR LOCATING AND HOLDING PECULIAR PIECE 
FOR MILLING 

this fixture has been giving satisfactory service ever 

since it was made up. 

The operation of the fixture is as follows: When load- 
ing, the part is slipped over the stationary gage pin A 
and the other hole located by the spring plunger BP. 
When the cam lever is tightened it tends to close the 
clamp C, rotating the tail of the clamp downward. The 
spring D pushes the plunger EF downward, which in turn 
brings the clamp block F against the face of the work, 
whereupon clamp C closes against it. The slot in the 
plunger for the tail of the clamp C is made long enough 
to allow a distance of about *% in. between the top of 
the slot and the tail of the clamp, thus allowing the 
clamp block F to close against the work before the 
clamp C comes in contact with it. When the cam is 
released, the spring G forces the clamp C away from the 
work, which movement lifts the plunger and opens the 
clamp block F. 
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A Handy Tool for Taking Dies Apart 
By CHAS. KANDERER 


The accompanying sketch shows an ordinary set of 
press tools with the punch and die in place; also a 
very handy tool for taking them apart, which can be 
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TOOLS FOR TAKING APART A LARGE PUNCH AND DIE 











made at a very small expense. The cost of this tool 
will be saved in a short time and the disfiguring of dies 
by the use of a hammer will be eliminated. 

The sketch needs no explanation. It can readily be 
seen that great leverage can be attained by this tool 
as well as a lift of from one to four or six inches as 
desired. 

In large sectional blanking or forming dies its use 
is invaluable owing to the trouble experienced at times 
in taking them apart as the corners have a tendency 
to bind. The tool is ordinarily made of square iron or 
cold-rolled steel. 


A Chamfering Tool for the Turret Lathe 
By HARRY MOORE 

The tool shown in the accompanying sketch may be 
useful to some of your readers who find it necessary to 
chamfer the inner edge of a reamed hole. The work 
is a small casting of iron, used in the manufacture of 
electric lamps. The requirement is a reamed hole hav- 
ing a slight conical seat or chamfer on both ends. 

The pieces are machined in an ordinary screw 
machine and are chamfered on the outer end with the 
tool that bores the hole previous to reaming. The inner 
end is chamfered with the tool as described below. 

The shank A is turned to fit the turret at one end and 
slotted at the other for the tool B, which is in two parts, 
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TOOL FOR CHAMFERING INNER END OF HOLE 


only the cutting end being of tool steel. This allows 
the part to be renewed cheaply. The tool is pivoted on 
the pin C, and a hole is drilled in A for a spiral spring 
D. With the turret set to a stop, the tool is fed into the 
- hole in the work, and when it strikes the part already 
chamfered, it forces the cutting edge down on the inner 
corner. 
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Adjustable Toolpost for a Lathe 
By H. L. WHEELER 
This toolpost was designed by the writer for some 
very old lathes having a high toolpost and was later 
modified to suit more modern lathes. 
The old lathes stood a much heavier cut with this 
toolpost, and it also was of advantage in boring with 
the Armstrong type of barholder, which could not be 
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ADJUSTABLE TOOLPOST 








used at all with the old tool post. It can be readily set 
to any angle without disturbing the tool setting. 

The main body is made of cast iron. All other parts 
are made of steel except the nut, which is made of 
bronze. The binding screw and the adjusting screw 
are made of tool steel, and the tool support of machine 
steel, pack hardened. 


Using a Rope to Join Link Belt 
By L, REICHOLD 
The little trick illustrated in the sketch might be 
appreciated by a man who is not in possession of a 
chain clamp or who has the job of joining a sprocket 
chain over the sprockets single handed. The principle 
involved is that of the block with moving sheaves. A 
piece of rope, possibly greased, is the only tool required. 





DIAGRAM OF THE APPLICATION 
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Support Your Cutting-Off Tool Solidly 
By A. J. CAWSE 


John P. Wheeler, in his article on page 881, Vol. 54, 
leads off by stating that he has noticed the difficulty 
the average toolmaker has in using a cutting-off tool 
in a lathe and he relates his experience in finding a 
remedy. I will narrate an early experience of mine in 
the same line, and tell what I found out. 

Just twenty years ago I walked into a fine toolroom 
as a brand new journeyman toolmaker. The first job 
that was handed me was the making of twelve large 
milling cutter blanks about 5 in. in diameter. It seemed 
like a simple job; all I had to do was to cut the disks off 
the bar, face ’em off, drill, bore, recess the hole—all dead 
easy. The toolroom was crowded and the only avail- 
able machine was an old Brown & Sharpe lathe—12-in. 
swing, I think, very light for the job. I chucked the 
bar, centered it and drew up the tailstock center. Then 
I secured a cut-off tool with a blade about 2 in. long and 
fs in. wide, set it in the toolpost to the proper height 
and was ready to begin work. Up to that point I had 
lost no time. 

I threw in the back gears, started the machine and 
proceeded to attack the work. Trouble was immediate. 
The tool dug and jumped, slipped and stuck. I tried 
pulling the belt by hand with little better results. After 
stewing around for about an hour with practically 
nothing done, I happened to glance at an old-timer with 
white whiskers, who was doing the same kind of a job 
that I was trying to do. He was sitting down to his 
work allowing his cut-off tool to feed in by power while 
he was feeding plenty of oil to the tool. 

He had rigged up just as I had only he had a piece 
of sheet tool steel, on edge, wedged under the blade of 
his cut-off tool. The sheet steel piece rested on the 
top of the cross-slide and furnished a solid support for 
the tool. I wasted no further time—I made up a sheet 
steel piece and fitted it under my cut-off tool and my 
troubles were at an end. Many times since that day 
I have passed aiong the trick to toolmakers who were 
sweating over their cut-off tools. 


Combination Press Tools 
By FRANK W. CURTIS 


The accompanying illustrations show a set of com- 
bination blanking, forming and piercing tools which 
are somewhat unusual and vary from the average style 
of such tools. 

In Fig. 1, A shows a piece of work to be made of 
No. 29 gage tin. A glance at this part will show the 
operations which are to be performed. 

Fig. 2 shows the die in an open position. The stock 
is fed into position against the stop B. The punch C 
blanks the stock to size as it passes through the die D. 
The stock is held by an upper pressure ring E and 
lower pressure ring F which avoid wrinkling during 
the forming process. The forming die G is held in 
position by coil springs which transmit the pressure 
through pins H. This spring pressure must be strong 
enough to hold G in the position shown until the work 
is completely formed, then as the punch travels down- 
ward the forming die G is carried down, allowing 
the piercing punch J, which is held stationary in the 
die shoe, to pierce the *-in. hole as it passes through 
the die in punch K. 

The die is shown in a closed position in Fig. 3. The 
ejector L is shown in the upper position and wher 
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FIG. 1. WORK’ TO BE BLANKED, FORMED AND PIERCED 
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FIG. 2. SECTION OF PRESS TOOLS IN OPEN POSITION 
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FIG. SECTION OF PRESS TOOLS CLOSED 


the punch is raised, throws out the pierced portion of 
the work. The work is ejected by means of the ring 
F against the flanged portion. In using ribbon stock 
the stop B locates it from the hole left by the blanking 
operation. 
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Re-Turning a Large Crankpin 
By A. JOHNSTON 


The illustrations show an extremely interesting job 
in the shape of re-turning a large crankpin with a 
broad faced turning tool and apparently proving con- 
clusively that this method can be employed on almost 
any crankshaft of ordinary dimensions. 

The tool shown was made by the Sawyer-Weber Tool 

















11-IN. CRANKPINS 


FIG. 1. RETURNING 


Manufacturing Co., Los Angeles, Ca’., and is similar in 
design to the ones made by the company for turning 
automobile crankpins. The crankpin illustrated, how- 
ever, is 11 in. in diameter and 12 in. long. 

Owing to the fact that the pin was badly grooved as 
well as being out of round, it was necessary to reduce 
the diameter about 4 in. in order to secure a perfect pin. 
This made it necessary to guide the handle of the tool 
in order to make the pin square and bring it in line with 
the journal bearings. The tool was about 11 ft. long 
over all and the handle naturally moved sideways at the 
beginning. But by guiding it so as to correct the 
irregularities, the handle moved in a vertical plane 
only while the finishing cut was being taken. 

The crankshaft belonged to a 4,000-hp. oil engine 
used by one of the large irrigation companies for sup- 
plying water to the farms in their district. The engi- 
neers in charge considered various means of re-turning 


















FIG. 2. A CLOSE VIEW OF THE TURNING TOOL 


this crankpin, but, after carefully considering the mat- 
ter, it was decided to use the tool shown. 
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Slotting Shells Flush With Inside of Bottom 
By H. R. HOLBROOK 


It is often desirable to punch shells on the side, flush 
with the inside of the bottom, and this can readily be 
done by placing the shell on a horn die with an open 





SLOTTING WITH AN OPEN END DIE 


slot in the end as shown in the sketch; the bottom of 
the shell acting as one side of the die and giving a clean 
slot without throwing up a burr on the outside of 
the shell. 


Quick Acting Jig or Fixture Clamp 
By C. J. HARTMANN 
The accompanying sketch shows clearly a practical 


and simple clamp for use in a jig or fixture where 
quick action and a firm grip of the work are of prime 
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QUICK ACTING CLAMP 


importance. The drawing needs no description, as 


both locked and uniocked positions of the clamp are 
shown. 


The proportions should be made to suit the 
requirements of the work upon which the fixture is 
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ASSES rotating at high speed must not be out 

of balance, for very obvious reasons, so much atten- 
tion has been given toward the design and develop- 
ment of balancing machinery and to the working out 
or balancing methods. In the first article of this issue, 
“Balancing High-Speed Rotors,” A. Schein explains 
what he terms a very simple method that can be used 
when the number of elements to be balanced is small. 
He tells of some very big rotors, for example one 
weighing 58,000 lb., to run at a normal speed of 1,150 
r.p.m., balanced within ? oz. on a 4-ft. radius. Mr. 
Schein says that the remaining unbalance was equiv- 
alent to shifting the center of gravity not over 0.00004 
in. and that the centrifugal 


and good mechanics being turned out. Many of these 
articles on apprenticeship and training have been 
written by J. V. L. Morris. His fourteenth is in this 
issue, beginning on page 131. It details both the 
apprentice and training courses in use at the plant of 
the Winchester Repeating Arms Co., New Haven. 
This article is of particular interest because it tells 
how a company which had been devoting all its efforts 
to manufacturing a very special product has _ reor- 
ganized its personnel and is training its executives, 
foremen and workmen to take up a line of manufacture 
almost entirely different. 

We unhesitatingly recommend the thirteenth of A. 
L. DeLeeuw’s series on 
Metal Cutting Tools, which 





force in this unbalance, 
running at 1,150 r.p.m., 
was 84 lb. There are 
many other statements 
just as unusual and just 
as interesting. The article 
is somewhat out of the 
beaten track and for that 
reason, if no other, should 
prove attractive. 

Very meaty is this 
week’s installment of Tool 
Engineering, beginning 
on page 226. It is the 
second dealing with the 
design of milling fixtures 
and is a treatise on the 
subjects of locating and 
supporting work, special 
forms of clamps, methods 
of clamping, locating 
points, applications of the 
lever, the design and use 
of the hook bolt, and 
others. It is gratifying to 
note that the authors call 
attention to the necessity, 
in design, of paying atten- 
tion to making all parts of 
the fixture easily accessible 


Farquhar. 


Foote-Burt plant. 


Transmission Gear. 





Coming Features 


An article of importance in our next issue will 
be the first of a short series, “Incentive or Pro- 
duction Basis of Wage Payment” by Henry H. 


There will be another of the plant design series 
by Colvin, this one showing the layout of the 


We expect to run next week the first of three 
articles by I. W. Chubb, Editor, European Edi- 
tion, on Machining the Wrigley Automobile 


The series now under way will be continued, 
next week’s issue including the second of Leach’s 
Organization and Management of the Small 
Shop; the fifteenth of Tool Engineering (Dowd 
and Curtis), and the nineteenth of Modern Pro- 
duction Methods (Basset). 


begins on page 134. To 
us it is probably the most 
interesting of the group. 
It is devoted entirely to 
shear tools. It does not 
confine itself to recapitula- 
tion of what is already 
known about shear tools 
and what has been done 
with them, but what is 
equally important, indi- 
cates some of the future 
possibilities. After fur- 
nishing the results of a 
number of tests Mr. De- 
Leeuw says “the value of 
these experiments lies in 
the fact that they establish 
the possibility of employ- 
ing any cutting speed 
desired, provided it is pos- 
sible to prevent any point 
of the tool from heating 
up beyond the point where 
the temper is drawn” and 
further that “at the pres- 
ent time shear tools are 
used very little but it is 
the writer’s belief that 
they could be used exten- 








for the purpose of clean- 
ing. Not only do they 
point out the value of this feature, but their own ex- 
amples always provide for it. The fixtures being 
described and the points being covered are becoming 
more complex as the series moves on. We are glad 
that we have noticed no abatement of interest among 
our readers. 

There has recently been some discussion as to how 
good present-day mechanics are, and we have seen the 
statement that there are no real mechanics now being 
made. Of course, whether or not this is true depends 
to a large extent upon the definition of a good 
mechanic or a real mechanic but we venture to say 
that in the several plants whose apprentice or train- 
ing courses we have described there are many real 


sively to good advantage.” 

Gould & Eberhardt are now introducing a method of 
hobbing work that employs a hob on which the arrange- 
ment of teeth and the cutting action secured thereby, 
make it analagous to a broach coiled around a cylin- 
der. The article starts on page 141 and includes illus- 
trations of the hob and set-ups. 

Colvin, page 143, tells of the machining and inspec- 
tion methods used by the Peerless Motor Car Co. in 
producing its transmission cases. The article is a con- 
tinuation of the automotive group begun months ago. 

The Stevenson Gear Co., of Indianapolis, Ind., has 
recently completed the design of a multiple-gear shaper, 
which introduces innovations in cutting spur gears. 
This machine is described on page 154. 
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EDITORIALS 




















The German Reparations 

T is an unfortunate truth that most persons con- 

sider the problem of the German reparations as purely 
a political one which does not concern engineers, indus- 
trials nor those engaged in international commerce. 
There is probably no other group of persons so directly 
interested in the affair as the three mentioned. 

As a pure problem of engineering, there have been 
few in the history of the world so great as that of 
reconstruction of northern France. An enormous 
amount of money must still be expended to replace the 
physical property, including the industrial establish- 
ments, mines, houses and public work. There are many 
estimates of the cost of this work but it is sufficient 
to say that it will be thousands of millions of francs. 
This means employment of great numbers of foreign 
laborers in France because nearly half of her men from 
twenty to thirty years of age have disappeared. No 
work of this magnitude can be carried out in any one 
country without affecting the entire world. 

Until very recently, France has not been willing to 
have this work done by German labor and material, but 
it is obvious that Germany cannot pay the sums required 
in gold nor merchandise. They have tried to pay in 
gold, and caused one of the most serious fluctuations 
in exchange rates known since the armistice. This 
fluctuation in pounds sterling from $3.80 to $4.00 and 
back to $3.70 all within a fortnight, almost paralyzed 
international commerce. 

The necessity of meeting large reparation payments 
in gold or bills of exchange has forced German indus- 
trials to offer their products to the world below the cost 
of manufacture and at the same time reduce imports 
to the minimum. It forced the Germans to sell coal so 
cheap that the English and Welsh coal mines had to 
reduce wages and caused the strike that almost 
destroyed the English industries. One can readily con- 
ceive the effect on all other industrial countries if Ger- 
many should be forced to adopt such low standards of 
living as to be able to manufacture and sell enough 
merchandise in competing markets to meet the total 
reparation payments. Twenty years of such practice 
would drive competition from even their own domestic 
markets or reduce labor to living conditions that would 
be comparable only to those of the coolies of the East. 

Germany desires to rebuild northern France with her 
own labor and material because she can pay in her own 
depreciated currency and keep her people contented. 
It would make the problem of reparations a purely 
domestic one in Germany and would not affect other 
countries. France, Belgium and Great Britain could 
devote their attentions to other problems that require 
immediate attention and the whole world return more 
promptly to a normal basis. 

Someone has said that all men have two countries, 
their own and France. No one would see France suffer 


any more than she has, but it is highly essential to the 
prosperity of the whole world, including France and 
Germany, that Germany be allowed to reconstruct 
northern France with German labor and material. 





The Sentiment Toward Disarmament 


UCH more or less futile argument has been in- 

dulged in over the subject of disarmament. 
Pacifists of one idea have plead for immediate exposure 
of the country to the mercy of whichever militaristic 
power happened to feel inclined to attack us first. 
Equally ardent militarists have urged that it will be 
time enough for us to disarm when everybody else has 
done so, and that the best safeguard of peace is pre- 
paredness for war. 

There is something to be said for both parties— 
neither is wholly right nor entirely wrong. But there 
must be a middle ground somewhere upon which all can 
meet and arrive at some arrangement which will lift 
the staggering burden of the cost of past and future 
wars from a struggling world. 

The most encouraging sign of an awakened public 
sentiment on this momentous question is the way in 
which the House of Representatives acted when the 
resolution favoring a disarmament conference was upon 
the floor. Carried almost by acclamation it would seem 
to indicate that we are at last convinced that something 
must be done to reduce the large proportion of the 
national expenditure which now goes to pay for differ- 
ences of opinion between nations. 

Congress may not always reflect the attitude of the 
country at large but in this instance the feeling was 
so intense that it cannot be looked upon as other than 
significant. 


The New Immigration Law in Operation 
66 HE best laid plans of mice and men” is an 
ancient saying which might be applied to the 
immigration law under which we are now suffering, 
except for the fact that it would be an undeserved com- 
pliment to call that piece of legislation a well-laid plan. 
At the time it was under consideration we, among 
many wiser ones, suggested that more mature delib- 
eration than it received would have been advisable. 

Here is the way it works according to the New York 
Tribune, of July 12. “The operation of the new 
restrictive immigration law hit a snag yesterday when 
fifteen alien first-cabin passengers on the French liner 
“La Savoie” from Havre were informed by the immi- 
gration officials that they could not land. 

“N. D. Jonovitch, who was at one time attached to 
the Serbian legation in this country, came here to buy 
machinery. He said his visit here would not be longer 
than five weeks, and that if he had known of the 
treatment he was to receive from this Government on 
his arrival he would have gone to England instead. 

“Reputable visitors are welcome in England,’ he 
said, ‘and machinery can be purchased as quickly and 
as reasonably as here.’ ” 

Foreign buyers of machinery are so scarce that it 
seems rather a pity to treat them so inhospitably when 
they come to buy from us. It might not be a bad 
idea to let your representatives in Washington know 
how you feel about it. 
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The Stevenson Multiple Gear Shaper 


Tools Placed Radially—Work Reciprocates Vertically—Blank Indexes Between Each 
Stroke—Movements Operate Automatically—Large Variety of Work Possible 


SPECIAL CORRESPONDENCE 


recently developed a type of gear-cutting machine 
known as the Stevenson multiple shaper. The 
machine differs from the usual type of gear-cutting 
machine in that it cuts all or a large proportion of the 


Te Stevenson Gear Co. of Indianapolis, Ind., has 























STEVENSON MULTIPLE SHAPER FOR 
GEAR CUTTING 


FIG. 1 


teeth in a gear, or similar product, at one operation. 
This is accomplished by a special tool-head, which con- 
sists primarily of a series of radial tools spaced about 
the circumference of the blank to be cut. The machine 
operates in the same manner as an ordinary vertical 
shaper, except that the tools are held stationary and 
the gear blank is moved past the tools. The machine 
shown in Fig. 1 is 7 ft. high, weighs 17,000 lb. and 
when operating to full capacity is driven by a 100-hp. 
motor. It will cut gears up to 12 in. in diameter, 6 
in. face, and 4 diametra! pitch. 

The mechanism of the machine consists essentially 
of a ram A, Fig. 2, carrying a blank-supporting mandrel 
B, and the multiple-tooled head C for operating upon 
the blank or blanks. The frame of the machine is a 
casting of rectangular box section with a vertical cylin- 
drical portion at one end. The ram is in the center of 
this cylindrical part of the frame, and the tool-head 
is mounted above the ram. The crankshaft D, which 
drives the ram, is journaled near the top of the rec- 
tangular section, is provided with an adjustable crank- 
head at the end next to the ram, and is driven through 
back gears by an individual electric motor. The 
mandrel which carries the gear blanks fits in a spindle 
inside the ram, and is free to rotate independently of 
the reciprocating motion imparted to it by the ram. 


An indexing movement is imparted to the spindle after 


each cutting stroke by an intermittent gear train. 
THE MULTIPLE-TOOL HEAD 


The toolhead, shown bottom side up in Fig. 3, con- 
sists essentially of a flat steel disk 36 in. in diameter, 
provided with a hole at the center and having a num- 
ber of radial grooves cut in its face. These grooves 
carry the toolbits, which are arranged like the spokes 
of a wheel. Successive feeding movements are im- 
parted to the tools by an annular sectional cam ring A. 
As the gear blank is reciprocated past the cutting tools, 
the tools are gradually fed in by successive cuts to the 
full depth of the tooth. At the completion of each 
stroke of the ram and before the next cut begins, the 
gear blank is indexed a space equal to one tooth, thereby 
presenting 2 different tool to each tooth with every cut. 

After the tools have been fed in to full depth, they 
are held in that position while the cutting process con- 
tinues, until the gear has indexed one complete revolu- 
tion, giving each tool an opportunity to take one last 
cut on each tooth. This is done to insure a uniformity 
of spacing of the teeth in the gear equal to that of 
the indexing mechanism. Uniformity of the tooth 
form is secured even though the tools themselves may 
be far from uniform, for if any tool is longer or 
wider than any other tool, that portion will take one 
last cut on the corresponding portion of each tooth in 
the gear, thereby eliminating any variation which may 
have been caused by previous cuts. 

Two toolheads are provided for each machine and 
while one is in use on the machine, the tools of the 
other are being sharpened and re-set ready for use 
after the tools in operation begin to dull. The tool- 


B. Cc 





FIG. 2. DIAGRAM OF THE MACHINE MOVEMENTS 
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head is held in place by eight studs and nuts. When it 
is desired to set up a new job or to sharpen the tools, 
these nuts are taken off and the toolhead is lifted off 
the machine bodily and replaced by the other tool- 
head. This arrangement permits the machine to oper- 
ate practically continually with very little loss of time 
on account of setting up and sharpening tools. 


THE CUTTING TOOLS 


The toolbits shown are rectangular in section, ex- 
cept at the lower side which is in the form of a V 
in order to center them when clamped for cutting. The 
gear tooth profile is formed at the inner ends of the 
tools and is backed off to permit sharpening without 
changing the form. The outer end of each tool rests 
against a spiral cam surface B, Fig. 3, and is ground 
to this exact radius. A small pin near the back end 
fits in a groove which has an opposing spiral surface, 





FIG. 3. LOWER SIDE OF TOOLHEAD 


and it retains the tool in close contact with the main 
cam surface at all times, as well as withdrawing the 
tool to its starting position after the cut is finished. 

The individual cam lugs B are mounted on a large 
ring which encircles the toolbits and spacing plate, 
and are held down by bolts which fit in a circular T-slot 
in the ring. The toolbits are adjusted for depth inde- 
pendently by moving any cam lug along the T-slot 
relative to the cam ring and to each other, by a small 
pinion wrench. Simultaneous feeding movements are 
imparted to the cam ring through the two idler gears 
at C. The final depth to which the tools are fed is 
determined by an adjustable stop which limits the 
rotary feeding movement of the cam ring. This feed 
mechanism being spring actuated, the position of the 
depth-controlling stop can be varied within reasonable 
limits without re-setting the feed mechanism. This 
Saves time in cases where the tools may not have been 
set to exactly the right depth, or where the keen edge 
wears off of the too!s and they begin to cut gears that 
are uneven or oversize before they are actually dull. 

In order to provide relief for the tools on the back 
Stroke of the ram, a reverse feeding movement is im- 
parted to the cam ring. Before the beginning of the 
cutting stroke, the forward feeding movement of the 
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INDEXING MECHANISM 


FIG. 4. 


cam is made great enough to compensate for the slight 
retraction for relief and also to provide the necessary 
additional feed for the depth of the next cut. This 
is done by the segment arm F, Fig. 2, which has a 
slight movement due to the bar G being moved by a 
cam H on the large gear. This action moves an 
eccentric stud J and the arm F,, which fulcrums against 
the feeding and throughout cam J. 

The large gear and plate shown at E are used to 
intermittently clamp and release the tools during the 
cutting and feeding operation. Each tool is independtly 
held by two screws but all are clamped and released 
simultaneously. The clamping plate E is threaded and 
is turned by the segment arm K, which is moved by 
means of a bell crank, -by the other cam in the gear L. 


INDEXING MECHANISM 


The indexing mechanism consists of a split bushing 
guide, one-half of which is attached to the ram spindle, 
the other half being attached to a revolving drum on 
which is mounted a worm gear driven by a worm and 
an intermittent gear train. The intermittent indexing 
movement is derived from a Geneva wheel A, Fig. 4, 
and is transmitted through a set of change gears B 
to the worm, driven by gear C, and wormwheel. By 
varying the ratio of the change gears in the train, 
indexing movements for any desired number of teeth 
may be obtained. Minute angular adjustments of the 


spindle position varying by one second of arc, for 
locating keyways, teeth of cluster gears, etc., are ob- 
tained by means of a differential clutch between the 
worm and wormshaft. 

The main crankshaft is connected to the large back 


a tT ven f " : 
Pye bi 
sites he 


























FIG. 5. MANDRELS USED FOR HOLDING GEAR BLANKS 
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gear by a quick return crank of the drag-link type. 
The driving motor is mounted on a sliding base and 
drives through a single set of speed change back gears. 
The drive for the indexing mechanism is taken direct 
from these gears. The pump for circulating the cut- 
ting oil is driven from a small sprocket on the end of 
the motor shaft opposite the driving pinion. The motor 
is controlled by a push-button switch, automatic com- 
pensator and solenoid electric brake, as seen in Fig. 1. 

The work mandrel used is shown in Fig. 5. It has 
a taper shank and thrust collar and fits the socket in 
the ram spindle. The thrust collar prevents the taper 
shank being forced too tightly into the socket. After 
loading, the mandrel is dropped into the taper socket in 
the ram spindle and the thrust of the cut forces the 
taper back into the socket until it strikes the shoulder 
of the mandrel. As soon as the gears in the machine 
are cut, the operator stops the machine and presses a 
conveniently located foot pedal, which loosens the 
mandrel of completed gears. The entire operation of 
stopping the machine, of changing the mandrels and 
starting again, occupies less than one-half minute. 

The tooling up of a job on this machine offers unlim- 
ited opportunities for ingenuity. In cutting some 
gears, it is desirable to use as many tools as there are 
teeth in the gear. In others it is more practical to 
use only half or a third as many tools as there are 
teeth. A toolhead equipped with any number of tools 
could cut gears having any number of teeth which is 
a multiple of the number of tools used. A spacing 
plate having ten tools could be made to cut 10, 20 or 
30 teeth, etc. Or if it is desired to cut a number of 
teeth greater than the number of individual toolbits 
which can conveniently be placed within the space, a 
gang toolbit is used in which each tool cuts two or 
more teeth. This arrangement is particularly advan- 
tageous in cutting gears having a large number of 
very fine teeth. Where it is desired to cut a gear 
having an odd number of teeth and it is not practical 
to use a tool for every tooth, as in the case of a 29- 
toothed gear for example, ten tools might be used. Nine 
of the spaces between tools would be equal to 3/29 of a 
circle each and a tenth space equal to 2/29. While the 
work of one tool would be slightly less than that on each 
of the other nine, the difference would be scarcely ap- 
preciable. 

In some cases, it is desirable to make every other tool 
in the form of some sort of a roughing tool, either a 
square-nose gashing tool or a stepped roughing tool of 
the usual type and so adjust them that they will re- 
move most of the stock from the tooth space. The 
alternate tools are then made in the usual type of 
finishing tools and take the last few finishing cuts. 
In other cases a special cam is provided, so that one 
tool is held back during the stock-removing cuts and 
is then suddenly fed forward ahead of the other tools 
to take the finishing cuts on all of the teeth. These 
various arrangements show only a few of the possibil- 
ities. 

The machine is also adapted to the production of all 
cylindrical products having teeth or grooves, such as 
sprockets, splined shafts, reamers, taps, milling cut- 
ters, saws, ratchets and knitting machine rolls. This 
machine using formed tools as it does, is able to cut 
an endless variety of toothed forms. In fact, it is 
stated that it will cut any toothed form which can be 
cut by any formed cutter. 
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An advantage of the multiple tooling is that the 
thrust on the blanks being cut is balanced, as it comes 
from all sides. The cutting of gangs of gears with 
small holes is made much easier in this way. The 
fluting of slim reamers and taps, of small splined shafts 
and the like, comes under the same head. An advan- 
tage also appears in heavy work, where a number of 
rough stocking cutters of different shapes are used be- 
fore the final finishing cutter. The various roughing 
tools used can all be set in the same toolhead in a 
convenient arrangement and feed in successively and 
in proper sequence, so as to take the various roughing 
and finishing cuts as a continuous and uninterrupted 
process. 

Running at 50 strokes per minute, the following data 
show some of the performances claimed:  24-tooth, 
10-pitch, 4-in. face gears, cut 6 at once in 2.4 min. or 
0.4 min. each; 1l-in. machine reamer, 8 teeth, 1.04 min. 
each; 3-in. milling cutter, 12 teeth, 8 at once in 2.9 
min. or 0.36 min. each; slitting saw, 72 teeth, cut 120 
at-once in 1.3 min. or 0.01 min. each. 

These machines will be built, the maker states, in 
various sizes and models according to the size and 
nature of the product to be handled, whether it be a 
watch pinion or a large circular saw. 


Our Business Has a Future 
By J. BAINTER 


“Will business ever pick up?”—is a wail that now 
comes from many a business man. Let’s investigate 
the matter. 

But few people would say that the volume of business 
now being transacted is as large as it should be, and, 
especially, as we wish it to be. There are many indus- 
tries much busier than our own, and yet we are far 
from dead. What many of us need is a more optimistic 
—or rather philosophic—viewpoint. 

The really big men of business don’t believe that the 
country is dying, and it seems wise to copy their ways. 
They go on playing a little golf, as usual, and spread- 
ing optimism—and scratching a little harder for busi- 
ness. 

But, aside from spasmodic actions, business 1s 
steadier and larger than it was for a time; and people 
generally don’t show that panicky, uneasy feeling that 
they did a few months ago. The bottom being passed, 
we are now at the beginning of a period of gradually 
increasing business. 

Looking back, why should we call business bad to- 
day, and good in those boom times, such as the year 
1918? Then, money was scarce; and to obtain a loan a 
big premium was demanded. Profiteers ran rampant 
in most lines, so that the salaried man found his in- 
come ever decreasing in buying power. 

Good times, indeed. Labor continuously demanded 
higher wages, to keep pace with the soaring H.C.L. 
The demands were granted, but the prices of com- 
modities were always raised simultaneously, so that no 
relief seemed in sight. Then, too, the existing market, 
with goods selling themselves, brought on many un- 
wholesome business conditions. 

The crisis has been weathered without a panic. We 
should be conscious of our strength and be preparing 
for the next move. Goods have to be sold now, an« 
the man with courage and a go-get-it spirit will be 
the one who sells them. 
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Shop Equipment News 

















Cowan Electric Industrial Truck 
An electric industrial truck of the self-loading, ele- 
vating-platform type, shown in the illustration, has 
recently been placed on the market by the Cowan Truck 

















COWAN ELECTRIC INDUSTRIAL TRUCK 


Specifications: Capacity, 5,000 lb. Driving Motor, G.E., 24 
volt, 50 amp., 1,500 r.p.m. Elevating Motor, G.E., 24 volt. 35 
amp., 1,800 r.p.m. Worm-Gear Reduction, 173. Speed, loaded, 
1 to 5 miles per hour. Wheel size: power end, 20 x 34 in.; trail- 
ing end, 10 x 4 in. Loading Platform, 55 x 26 in. Elevation of 
platform, 43 in. Height of platform elevated, 154 in. Overall 
Length, 102 in.; with step folded, 914 in. Width, 36 in. Height: 
over battery box, 43 in.; over steering-shaft head, 51 in. Wheel 
base, 59] inches. 


Co., Holyoke, Mass. In design the truck is said to 
have been greatly improved over the former machines 
of the same type made by the concern. 

The truck shows great flexibility in operation, since 
it has three speeds in either direction and steers upon 
all four wheels so as to give a turning radius for the 
extreme outside point of the truck of 7 ft. 54 in. It 
can operate in intersecting aisles 57 in. wide. The 
platform lifts vertically, having a capacity of 5,000 Ib., 
and requires but five seconds to rise to its full height. 
It may be stopped at any point and reversed, if desired, 
no matter in which direction it is traveling. All of the 
controls are conveniently centralized, so that the oper- 
ator may face in any direction that he desires. 

The maker emphasizes the safety feature of the ma- 
chine. In order to operate it, the foot pedal must first 
be depressed, closing the circuit and releasing the 
brakes. The circuit breaker will close only when the 
controller is in neutral position, and it is necessary that 
the machine be started in first speed and that the speed 
be increased progressively to that desired. Upon the 
release of the pressure on the foot pedal, the circuit is 
broken and the brakes applied automatically, so as to 
stop the truck immediately. The controller handle is 
removable, so as to prevent meddling. 

In order that steering may be made more easy, an 
“anti-kick” device is provided to take the jar from the 
wheels off the steering handle. Springs under the bat- 
teries prevent injury to the cells from vibration and 
shock. The center of gravity of the truck is said to be 
very low. The batteries, the controller, the lifting 
mechanism, the motor and all other parts are readily 
accessible for inspection and oiling. Simplicity of the 


mechanism as well as sturdiness of construction are 
claimed for the device, the parts being interchangeable 
between different machines. 

The frame is made of a heavy steel channel and 
castings, hot-riveted together. A draw-bar attachment 
is provided so that the machine may be used as a 
tractor to pull trailers. A heavy bumper at the rear 
end of the truck is provided to take up accidental 
shocks. The foot pedal and the steering lever may be 
folded out of the way vertically, so as to shorten the 
over-all length, as when the truck is placed on an ele- 
vator. 

The driving motor is series wound and horizontal, 
and connected to the driving mechanism through worm 
gears. The drive shafts themselves carry no weight. 
S.K.F. ball bearings are used throughout the power 
unit. A drum-type controller is used. The current is 
furnished by either 12 cells of “Exide-Ironclad” bat- 
teries, or 21 cells of “Edison” A-6 batteries. The bat- 
teries are easily removable, so that two sets may be 
used alternately where 24-hour service is desired. The 
lifting mechanism is operated by a separate series- 
wound motor, the mechanism being of the bellcrank 
type. An automatic trip is provided t> stop the load 
platform when it has been fully elevated or lowered. 


Fretter Multiple Tube Cutting-Off Machine 

The illustration shows a machine recently placed on 
the market by Nathan F. Fretter, 9113 Columbia Ave., 
Cleveland, Ohio, for cutting long pieces of pipe or tub- 

















FRETTER TUBE CUTTING MACHINE 


ing into a number of short pieces at one operation. A 
number of rotary cutters are mounted on a shaft, which 
is driven through back gearing and a driving pulley. 
The cutters can be readily taken off the shaft by remov- 
ing the bracket in front of the machine. They are 
sharpened by using an electric grinder while they rotate 
on the machine. 

The table has a dove-tail groove, in which slide roller 
tube rests or holders, each adiustable to correspond with 
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the positions of the cutters, are clamped in the desired 
position. The table height can be adjusted to suit 
different diameters of tubes and to take up the wear 
of the cutters by turning a crank in front of the ma- 
chine. The table is raised to feed the work, by means 
of cams located on the shaft at the bottom of the ma- 
chine. This shaft is rotated one revolution through a 
clutch operated by the treadle in front of the machine 
where the operator stands. 

The operator places a long length of tube on the 
machine table, operates one treadle for the work stop, 
and then the other treadle to actuate the clutch. After 
the tube has been cut, the short pieces are pushed off 
the machine when a new piece of tubing is pushed in 
place. The machine has a large capacity, according 
to the number of cutters used, and will cut tubes 24 in. 
outside diameter having a wall *% in. thick. 


Fitchburg Poppet Valve Seat 
Grinding Machine 

A floor type grinding machine intended for grinding 
the seats on gas-engine poppet valves has been placed on 
the market by the Fitchburg Grinding Machine Co., 
76 Winter St., Fitchburg, Mass., and is shown in the 
accompanying illustration. The valve being ground is 
held in a collet chuck, which can be swung to any angle 
and which is operated by the lever shown at the side 
of the workhead. The head carrying the chuck has an 
automatic reciprocating movement parallel to the wheel 
spindle, so as_ to feed the work across the wheel. For 
the purpose of holding the valve on centers while grind- 
ing the seat, a special workhead can be furnished. 

The wheelhead has a cross movement and is operated 
by the vertical lever directly in front of it. The hand- 
wheel on the cam bracket at the front of the machine 
is provided for taking care of the wear of the wheel, 
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FITCHBURG VALVE GRINDING MACHINE 
and has a micrometer dial. The small lever shown in 
front of the wheel is for operating the diamond tool 
when truing the wheel. The small lever below it is 


used for starting and the workhead. 


stopping The 
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machine is self-contained, and is operated by a 3-hp. 
motor in the base. The weight, including the motor, 
is approximately 2,500 pounds. 

Besides grinding valves, the machine can be adapted 
to a large variety of small parts. However, it is es- 
sentially a large production tool and it is necessary 
that it be kept busy on one particular part for a con- 
siderable length of time. 


Jansen Universal Burning-In and 
Running-In Machine 


The Theodore W. Jansen Machine Co., 789 Twenty- 
First St., Des Moines, Ia., has recently placed on the 
market for use in the repairing of automobile engines 

















JANSEN BURNING-IN AND RUNNING-IN MACHINE 


the Universal burning-in, running-in and testing-out 
machine shown in the illustration. The machine is 
designated as No. 560, Type J, and is compact, low 
and heavy in construction. It is driven by means of 
a belt on a 16-in. wide-faced pulley, a lever-operated 
friction clutch being incorporated in the drive. Steel 
back gears running in oil are provided, thus giving 
two speeds, the ratios of reduction being 33:1 and 
13:1. 

It is stated that the machine will hold all types of 
motors without special blocking or fixtures. The work 
is mounted on the stand by securing it at each end to 
pivoted holders, so that the motor can be rotated about 
its shaft and held in any position desired. Conse- 
quently, the stand can be used to hold motors when 
doing other work besides burning-in. Eight to 15 hp. is 
said to be sufficient to operate the machine. 


Warner & Swasey Clutch Tap and 
Die Holder 

The Warner & Swasey Co., Cleveland, Ohio, has 
recently placed on the market the clutch type of tap 
and die holder that is shown in the illustration. The 
tool differs from the old model of holder made by the 
same concern in the fact that it is greatly simplified, 
only eight parts being used, while twenty-three were 
used in the old model. 

The tool is capable of holding either right- or left- 
hand dies or taps. To change from one direction of 
rotation to the other, a screwdriver is required t 
release one tightening screw, and the rest of the oper- 
ation can be performed by the hands. The difference 


in the tool when used for right- or for the left-hand 
work is in the position of the pawl. 
of rotation, the 


To change the 


direction is turned half-way 


pawl 

















July 28, 1921 





























WARNER & SWASEY CLUTCH TAP AND DIE HOLDER 


around in its hole, and a small pin is used to hold 
the pawl in the position required. 

When threading is being done, the pawl holds the 
tool rigid by a metal-to-metal contact, until the tur- 
ret stop is reached. The head of the holder then moves 
forward on the work, and pulls the cam over the pawl, 
thus releasing the head and allowing it to revolve 
freely. A spring is used to cushion the pawl, so that 
the release occurs without jar and is practically noise- 
less. The tool is said to be exceedingly adaptable, and 
especially useful in brass shops. On account of its 
simplicity, it may be easily cleaned and oiled, and is 
claimed to have a long life. 


Union “One-Man” Steel Tape 


A form of steel tape and case, styled the “one-man” 
tape, has recently been placed on the market by the 
Union Tool Co., Orange, Mass. The tool, two views of 
which are shown in the accompanying illustration, has 
several distinctive features, which include a hook on the 
end of the tape, a heel on the case and a locking device 
which holds the reel in position after a measurement 
has been taken. The feature contributes to the ready 
applicability of the tool, by enabling one man to make 
measurements ordinarily requiring two men. 

A measurement is taken by hooking either the free 
end of the tape or the heel of the case, as may be desir- 
able, over the edge of the object to be measurd, running 
out the tape to the length required, and then reading the 
measurement through the window in the top of the case. 
The amount there indicated will be the actual distance 
from the end of the hook to the square corner of the 
case. Because of this feature, interior as well as ex- 
terior measurements may be taken. 


























UNION “ONE-MAN” STEEL TAPE 
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American Equipment Co. “Rapid” 
Slip Drill Chuck 


A slip-collet type of drill chuck that permits of the 
rapid insertion or removal of a drill while the spindle 
of the machine is running, has recently been placed on 
the market by the American Equipment Co., 5928 Sec- 
ond Blvd., Detroit, Mich. Drills, reamers, counter- 
bores and taps may be held in the collets, which can be 
put in or taken out of the chuck by one hand, it being 
necessary only to raise the outer sleeve. There are no 
projections from the chuck, the exterior being smooth. 

The main feature of the device is the use of two driv- 
ing keys, which prevents crowding to one side and 
gives a balanced drive in either direction, making the 
chuck available for tapping as well as drilling. These 
keys are hardened and ground to resist wear, but can 
be readily replaced by removing the outer sleeve, this 
being done by unscrewing the annular nut at the top. 
The two keys present a large amount of driving surface, 
which eliminates practically all of the lost motion and 

















AMERICAN “RAPID” SLIP-COLLET DRILL CHUCK 


prevents burrs from being raised on the side of the 
collet. The accompanying illustration shows the chuck 
in both the released and the driving positions. 

The chuck is made in five sizes, having outside 
diameters from 14 to 3% in. Any type of shank can 
be furnished, although Morse taper shanks from No. 
1 to 5 are standard. The collets vary from { to 22 in. 
in diameter and can be furnished for either straight 
or taper shank drills, Morse taper holes from No. 0 to 4 
being standard. Either slotted or blind-head collets 
can be furnished to enable the removal of the drill. 


Union Toolmakers’ Parallel Clamps 

Two forms of toolmakers’ parallel clamps recently 
placed on the market by the Union Tool Co., Orange, 
Mass., are shown in the accompanying illustrations. In 
each case the outer screw, which has a step bearing 
in the lower jaw, is held to that jaw by two steel pins 
that enter a groove in the end of the screw, thus 
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TWO FORMS OF UNION PARALLEL CLAMPS 


preventing the latter from slipping out of its bearing 
and allowing the upper jaw to swing around at a 
critical moment when the user has his hands full. 

One of these clamps is arranged to have both screws 
project from the same side, so that the lower jaw 
may be used as a parallel. As the clamps are usually 
used in pairs, this arrangement enables the toolmaker 
to set up his work on a pair of parallels and clamp it in 
place without necessitating the use of extra bolts and 
straps. All parts of the clamps are hardened and the 
straps are ground accurately square and parallel. 


F. & R. Combination Special Vise 


The illustration shows a vise intended for general 
use, both as a machinist’s vise and as a pipe vise. The 
tool is sold by the Boker Cutlery and Hardware Co., 
Inc., 101 Duane St., New York, N. Y., and is made by 
the Fulton Machine and Vise Co., Lowville, N. Y. 
The vise is fitted with two sets of jaws, one being 
placed on each side of the operating screw. The jaws 
can be swung about the axis of the screw so that either 
set may be at the top, or at any angle desired, a locking 
device holding them in place. The No. 3-S vise has 
jaws 3 in. wide and capable of opening 34 in., while 





EF. & KR. COMBINATION VISE 


the pipe jaws can hold pipe up to 1 in. size and round 
stock up to 13 in. in diameter. 

As can be seen in the illustration, a shear blade is 
placed back of the moving pipe jaw, so that bars up to 


| in. in diameter can be placed under it and cut by 
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turning the tightening screw. The clamp is suitable 
for holding the vise on a bench from ? to 3 in. in 
thickness. The tool is said to be particularly adapted 
to the needs of the automotive and hardware trade, 
because of its general utility. It is finished in gray 
enamel. The net weight is 36 lb., while the shipping 
weight is 42 pounds. 


Wheeler Ball Bearing Grinding Machine 


The Wheeler Co., Railroad, Pa., has recently placed 
on the market the tool grinding machine shown in the 
illustration. The machine is similar in construction 
to the ball bearing polishing machine made by the same 
concern, its chief feature being the fact that ball bear- 
ings are employed for all the running parts; that is, 
for the spindle, the countershaft and the loose pulley. 
The use of the ball bearings is said to result in a saving 
of power, to eliminate vibration and wear on the bear- 
ings, and to reduce the 
maintenance cost and the 
time required for repair 
work on the machine. Dou- 
ble felt washers are pro- 
vided to prevent dust and 
dirt from coming in contact 
with the bearings. 

The machine is made in 
units, each complete in it- 
self. The head alone can 
be used on a bench or 
mounted on the pedestal. 
The countershaft assembly 
is mounted at the rear of 
the pedestal, and is fitted 
with a shifter operated by 
means of a pedal at the 
front of the machine. 

The head is built in two 
sizes, one for wheels 10 in. 
in diameter and 13 in. thick 
and the other for wheels 
from 12 to 14 in. in diam- 
eter and up to 2 in. ia thickness. The spindle is 18 x } 
in. in size for the 10-in. machine and 244 x 1} in. for the 
14-in. size. The flanges holding the wheels are fitted on 
the tapered ends of the shaft and secured by keys. The 
head can be furnished either with or without wheel 
guards, and with eithe: a straight-face, a corner, or a 
side rest. 

For use when wet grinding, a water tank can be 
fitted below the wheel, and raised to the wheel or 
lowered by means of a pedal, thus quickly putting it 
either in or out of use. A small water box can be hung 
on the front of the pedestal for use in cooling small 
tools. The center of the spindle is 37 in. above the 
floor when the head is mounted on the pedestal. The 
floor space is 21 x 18 in., and the weight of the com- 
plete machine 415 pounds. 





WHEELER BALL BEARING 
GRINDING MACHINE 


Detroit Stamping Co. One-Piece Card Clips 


The Detroit Stamping*Co., 3445 West Fort St., De- 
troit, Mich., has recently placed on the market some 
one-piece card clips of the type shown in the accom- 
panying illustration. The clips are especially adapted 
for use where cards have to be changed frequently 
as is the case of time cards, stock-bin records, bulletin 
boards and scheduling boards. 
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The clips are fastened in place by two screws or 
tacks, and can be used in any position, so that the card 
may be inserted from the top, bottom, or either side 

















DETROIT ONE-PIECE CARD CLIPS 


that is required. The holders are ordinarily made of 
untempered sheet steel. The holding points or lobes 
are spherically shaped, so that the cards may be easily 
inserted under them. The style “E” clip shown at 
the top has but one lobe and is 2 in. in length, while 
the style “C” shown at the bottom and having two lobes 
or contact points, is 3 in. long. 


Union Adjustable Hacksaw Frame 


An addition to the line of hacksaw frames made by 
the Union Tool Co., Orange, Mass., is shown in the 
accompanying illustration. The frame is made of cold- 




















UNION ADJUSTABLE HACKSAW FRAME 


rolled steel of heavy section and the minor parts are 
steel stampings. The channel which forms the back of 
the frame is made truss-shaped, to withstand the bend- 
ing strain imposed by too great tension on the blade. 

The position of the handle enables the operator to 
secure a firm grip and protects the hand against injury 
when the piece is cut off. The frame will take blades 
from 8 to 12 in. inclusive in length. 


Conant & Donelson Bushing Extractor 


A tool for extracting the soft bushings used in con- 
nection with ball bearings on automobile work has been 
placed on the market by Conant & Ronelson, of Conway, 
Mass. It is made of carbon steel and is hardened. A 
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BUSHING EXTRACTOR FOR GARAGE USE 
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16-pitch “saw-tooth” thread is cut over the entire length 
of the tapered portion, as shown in the accompanying 
illustration. For extracting a refractory bushing, the 
extractor is screwed into the bushing a turn or two, and 
the bushing driven out by tapping on the small end of 
the extractor with a mallet or soft hammer. The 
tapered portion is so designed that the tool can be used 
to extract bushings from 3 to 1 in. in diameter. 


Union Thickness or Feeler Gage 
A thickness or “feeler” gage for the use of garage 
repair men has been placed on the market by the Union 
Tool Co., Orange, Mass. The tool is compactly ar- 




















UNION THICKNESS OR FEELER GAGE 


ranged and is held together by a ring, by which it may 
be conveniently atached to a key chain, thus enabling 
the user to carry it in his pocket and be assured that 
it is always available when wanted. 

There are seven of the leaves, the thicknesses of 
which are calculated to provide combinations to any 
number of thousandths up to 0.043 in. Many half- 
thousandth combinations may be obtained. The leaves 
are spring tempered to prevent undue wear, but are 
not hard enough to be easily broken. The thickness 
of each leaf is plainly etched upon it in conspicuous 
figures so that a measurement may be made in com- 
paratively dark places. The tool is especially service- 
able in setting the valves and making other adjustments 
around an automobile engine. 


If You Have Faith—Show It 


There’s a lot of weak kneed faith just now among 
machine builders of all kinds. All pretend to believe 
that they know business is improving, that it must 
come back, and that we must have faith. 

But many of those who talk about the need of faith 
in the future are like the colored congregation we have 
all heard about. They are ready to pray for rain but 
have not faith enough to carry an umbrella. The kind 
of business umbrella needed is to get ready for business, 
to go out after it and not wait for it to come asking 
you to take it. 

Faith in the future can best be shown by doing 
something to help bring business back. Have you 
drills and taps enough to handle a job if it came in? 
Have you scrapped that old machine that ought to 
have been melted up long ago? Or, are you hanging 
on to everything that is old and waiting for the other 
fellow to start buying first? 
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Trade Associations and the Law 


Suggestions on the Timely Subject of What Activities These Organizations May Undertake 
Legitimately, and Where They Encounter the Displeasure of the Government 


By FRANK K. NEBEKER 


Former Assistant to the Attorney General, in Charge of Anti-Trust Matters 


tions in this and other countries was greatly 

stimulated, due in part to the general demand 
for industrial efficiency and in part to the adaptability 
of such organizations to the war-time needs of the 
respective governments. It is estimated that at the 
present time there are more than one thousand of 
these associations in existence in this country, and at 
the rate at which they are now being formed, it is 
only a matter of a short time until every branch of 
industry will have its representative association. It 
is not surprising, therefore, that the attention of the 
public is being increasingly focused upon these organi- 
zations, and it requires no gift of prophecy to foresee 
that the time is approaching when they will be called 
upon to “show cause” before the tribunal of public 
opinion. 

That this is so, needs no further assurance, indeed, 
than the fact that President Harding saw fit to make 
pointed reference to organizations of this character in 
his initial message to Congress, and the further fact 
that only a few days ago both the Department of 
Justice and the Department of Commerce issued official 
statements concerning them. 

There can be no doubt that if trade associations 
succeed in securing the approval of public sentiment, 
they must not attempt to stifle intelligent and whole- 
some competition; for if they do this, the great con- 
suming public will naturally assume toward them the 
same antagonistic attitude it has always presented 
toward trusts and monopolies. The fact must not be 
overlooked that public policy in this country as indi- 
cated in the various anti-trust statutes—both Federal 
and state—calls for the free play of competition in 
industry. 

Trade associations are strongly suspected of con- 
travening this policy and it must be admitted that in 
some instances the suspicion is not wholly unfounded. 
The temptation to control production and fix prices is 
ever present and for that reason those who have the 
destiny of these organizations in their keeping should 
make a special effort to keep them so far within the 
pale of the law as to remove all grounds for sus- 
picion. That certain trade associations have by com- 
bined action of their members arbitrarily restricted 
production and fixed prices, will scarcely be denied by 
anyone familiar with the subject; and it goes without 
saying that wherever and whenever they do this with 
respect to any commodity which is the subject of inter- 
state commerce, they lay themselves liable to indictment 
and prosecution. 

The erroneous impression seems to be somewhat 
prevalent, even in certain official quarters, that with 
respect to the law all trade associations belong in the 
same category. Nothing could be further from the 
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truth. Probably there is not a single association in 
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the country which because of its structure alone could 
be said to be an unlawful organization per se. In the 
eyes of the law, therefore, each association stands on 
its own bottom. 

The impression has become somewhat prevalent that 
production may be curtailed and prices arbitrarily fixed 
so long as this is not the result of express agreement. 
This, of course, is a fallacy for which there is little 
excuse in light of the decisions. If, perchance, the 
activities of the association are of such character and 
the relationship of the members so intimate as to enable 
them by means of a “wink or a nod” to secure a result 
that would be unlawful if obtained by express agree- 
ment, the legal consequences are the same in the one 
case as in the other. 

It is elementary law that a conspiracy may be estab- 
lished without proving an express agreement. It is 
sufficient if the “circumstances” justify the inference 
that a conspiracy exists. So that all trade associations 
may as well, once and for all, abandon the idea that 
they can surreptitiously and by indirection do that 
which would be unlawful if done openly and by express 
agreement. 

If, in good faith, these organizations duly recognize 
this, there can be no doubt that their dominating 
position in the industrial system is assured. When 
properly conducted it combines the strength derived 
from co-operative effort with the benefits resulting 
from the free play of individual initiative. It recog- 
nizes the independent existence and local autonomy of 
each enterprise in the association in much the same 
way as local political autonomy is recognized in our 
scheme of government. 

While trade associations have multiplied with great 
rapidity within the last few years, it would be an error 
to assume that the theory of their organization is a 
new one. The co-operative instinct was early exempli- 
fied in such organizations as the “guild merchants” 
and “guild crafts” of England and the Hanseatic 
League in Medieval Europe. Typical trade associations 
began to appear in this country many years ago, as 
witness: The Carriage Builders’ National Association, 
founded in 1872; the American Paper and Pulp Asso- 
ciation, in 1878; the Laundrymen’s National Associa- 
tion of America, in 1883; and the Association of Brass 
Manufacturers, in 1886. 

Most trade associations deal with commodities which 
constitute the subject of interstate commerce; there- 
fore, the question naturally arises as to the status of 
those organizations under such statutes as the Sher- 
man Anti-Trust Act, the Clayton Act and the Federal 
Trade Commission Act. This article is not intended as 
a legal brief on the subject and no attempt will be 
made to draw any close legal distinctions. It will 
sufficiently serve present purposes to point out some of 
the activities which clearly are, and others which 
clearly are not, within the prohibitions of those 
statutes. 
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It will be noted that the Sherman Act denounces 
all contracts, combinations and conspiracies in restraint 
of trade in interstate commerce. It is well settled that 
price fixing by agreement, combination or conspiracy, 
with respect to commodities in interstate commerce, 
constitutes a violation of this statute. It is equally 
well settled that restriction of production by this method 
is also unlawful. It matters not how ingenious the 
means may be for the accomplishment of these pur- 
poses, an association is simply guilty of self-delusion 
if it resorts to subterfuges in this connection. 


Don’t HAVE TO PUT IT IN WRITING 


For instance, in a certain association which shall be 
nameless, it was the practice for the members to ex- 
change information concerning prices already adopted. 
On a certain occasion one of the largest members of 
the organization, within five days after raising certain 
prices, notified the secretary thereof in the usual way. 
In less than a week thereafter practically all of the 
other members gave notice that they had made identical 
price advances. 

Another practice which has been found, and one 
which should not be tolerated, is that of a secret com- 
bination between trade associations and trade unions 
whereby unreasonably high prices are made possible 
by an artificial curtailment of production. Ostensibly 
this result is produced by the union alone, acting in 
its own interest; whereas, the fact is that the associa- 
tion is a willing but silent partner in the enterprise. 
The trade union, however, assumes full responsibility 
because of its supposed immunity from prosecution. 
Aside from the reprehensible character of such a 
scheme, it is suggested that in the light of the Duplex 
Printing Press Co. case, recently decided by the 
Supreme Court, it is a mistake to suppose that it is 
one which derives any appreciable amount of saving 
grace from the fact that one of the parties to the 
combination is a trade union. 

As an economic proposition, it may be a debatable 
question whether the law should not be amended to give 
greater freedom of action with regard to the estab- 
lishment of prices and the control of production, but 
that is another story. Certain it is that if the law 
should ever be amended in those particulars, Govern- 
ment regulation of some kind must be provided in order 
to safeguard the interests of the consuming public. 
This thought is well expressed by the American Con- 
tractor in the following language:. 

“If we are to be consistent we must be for com- 
petition or against it. If, after all, we believe in 
monopoly, then we must be reconciled to very stringent 
regulation of monopoly business by Government agen- 
cies. The time is approaching rapidly when business 
must make a final choice between competitive con- 
ditions and monopolistic conditions, and if the latter 
is accepted the public will insist, eventually, cn thor- 
ough and effective Government supervision. We only 
kid ourselves if we ignore the fact.” 

Looking at the other side of the question, it can be 
safely asserted that most of the really important activ- 
ities of trade associations are innocuous; for instance, 
‘here can be no possible objection to the fact that the 

ssociation affords an opportunity for the members to 

ecome better acquainted. It is no concession to mere 
entimentality to say that the encouragement of 
riendly social relations among combetitors is of no 
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small value in industrial operations. Every up-to-date 
business man is more or less familiar with the law 
of action and reaction in its application to human rela- 
tions and realizes that the man who is jealous and sus- 
picious of others will be the object of jealousy and 
suspicion himself; that an unfair competitor will be- 
come the victim of unfair competition; on the other 
hand, that friendship, candor and frankness react in 
kind. An appreciation of this law is of prime impor- 
tance in the psychology of trade associations. 
Through centuries of training the Anglo-Saxon busi- 
ness man has developed the competitive instinct, at the 
expense, nevertheless, of the co-operative instinct. The 
time has arrived, however, when a larger degree of co- 
operation among the producing and distributing forces 
of American industry is indispensable if this country 
is to secure and hold its share of the world trade. 
There are other activities carried on by trade asso- 
ciations which are equally unobjectionable. There can 
be no objection, for instance, to the adoption of ade- 
quate methods of cost finding and accounting. Indeed, 
it is desirable from every point of view that all manu- 
facturers should have full and complete information 
concerning costs; and yet, until recently, anything like 
an accurate system of cost finding and accounting was 
unknown to the average business concern. This is due 
in large part to the happy-go-lucky methods which 
have prevailed as a result of the large profits which 
have generally rewarded industry in this country. As 
a general proposition a mere approximation with 
respect to costs has fully sufficed for all practical pur- 
poses. As a word of caution at this point, let it be 
said that in no case should an association encourage 
the adoption of arbitrarily assumed elements of cost. 
For example, if insurance rates at the various fac- 
tories differ because of varying degrees of risk, it 
would be wrong for members of the association to adopt 
as an element of cost a uniform insurance rate. The 
tendency of such a practice would be the establish- 
ment of uniform prices. 
The trade association shou!d also be an information 
bureau concerning such matters as grading, classifica- 
tion and conservation of raw materials; standardization 


of processes and products, and of packing, shipping 


and marketing. Involved in these activities are such 
important ones as research work, waste elimination, 
experimentation, improvement of working conditions, 
and encouragement of friendly and sympathetic rela- 
tions between employers and employees. 


To COPE WITH FOREIGN COMPETITION 


The point that deserves special emphasis is that trade 
associations when properly conducted make for effi- 
ciency without taking on any of the objectionable qua'- 
ities peculiar to trusts and monopolies. Efficiency in 
industry is needed now as never before in the history 
of the country. Our national prosperity will not be of 
an enduring character unless the manufacturers here 
are able to cope with those elsewhere in the contest for 
business in foreign markets. To do this, the standard 
of efficiency in our factories must obviously be equal 
to those of their foreign competitors. 

It is a well-known fact that in England and Germany, 
and to some extent in France and Italy, co-operation 
in industry has been more fully developed than it has 
in this country. The trade associations in England and 
the cartels in Germany, under the fostering care of 
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those governments, respectively, have become powerful 
industrial agencies. Those countries have perceived 
the necessity of consolidating their national financial, 
industrial, and commercial forces in such a way as to 
enable their business concerns to present a solid front 
to their competitors in the markets of the world. A 
number of examples of trade associations which have 
attained great size and power in England could be 
cited. 

While the Sherman Act is supposed to be based upon 
the English common law relating to trusts and monop- 
olies, it would be a mistake to assume that the attitude 
of government in England toward those institutions is 
as unfriendly as the Government attitude is in this 
country. To illustrate, it was held in England, in the 
Mogul Steamship Co. case, that it was not a viola- 
tion of law for several steamship companies to agree 
to give rebates to shippers loading cargoes at Hankow, 
even though the effect of such practice was to prevent 
plaintiffs from conducting the tea-carrying trade be- 
tween China and England. It is true that this decision 
was characterized by Sir Frederick Pollock as embody- 
ing “an act of judicial legislation far more important 
than most statutes”; nevertheless this decision has not 
been overruled nor has Parliament seen fit to enact 
any legislation to the contrary. It has resulted from 
this liberal view that British combines need have little 
fear of prosecution if on the whole the consequences 
of combination are not clearly harmful from an eco- 
nomic point of view. 


The Use of Salt Baths in Heat-Treating 
By MaJsor A. E, BELLIS 


The primary advantage of using salt baths in the 
heat-treating processes is that we are dealing with a 
liquid medium which gives an opportunity for getting 
real equilibrium between the heating medium, the ma- 
terial being heated, and the temperature measuring 
instrument. In the open fire or muffle type of furnace 
or in “packed” work, there is always a variation of 
temperature in the different sections of the furnace, 
and even of sections of the pieces being heated. 

This is obvious when consideration is given to the 
different lengths of time it takes to get the pyrometer 
fire ends and their protection tubes to indicate average 
temperatures of different sections of an oven type or 
muffle furnace, and the length of time necessary to get 
a massive tool or box of packed work heated uniformly 
to the temperature of the furnace. It will be found 
practically impossible to get an entirely satisfactory 
equilibrium or proper uniformity of heat between the 
varying masses heated under these conditions. In the 
liquid medium, however, even heating is possible and 
equilibrium can be reached, for the heat stored in the 
bath can flow evenly from all directions into the steel 
being treated. In the open fire the heat has to be 
pumped into the steel at points of solid contact or by 
radiation through an oxidizing and poorly conducting 
gas. 

In heating in the open fire it is customary to have 
a furnace hotter than the work and to leave pieces in 
the fire for the shortest possible time required to harden 
the cutting portions of tools. A very small piece in a 
very large furnace will come nearest to giving a satis- 
factory flow of heat into the steel when a muffle fur- 
nace is used, but unfortunately such a condition can 
rarely be maintained in the ordinary run of work. When 
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pieces have to be heated in contact with a poorly con- 
ducting packing material the difficulty of getting uni- 
form heat or equilibrium is increased. 

The several advantages suggested above as applying 
to the heating of steel can be obviously applied to 
quenching. It is, of course, desirable to have a uniform 
flow of heat from the steel into the quenching medium. 
When water or oil is used for quenching, the vapors 
that form upon contact with the heated pieces, being 
poor conductors of heat, prevent this uniform flow. 

As it is the rate of cooling through the critical range 
that fixes the degree of hardness of the steel, the prop- 
erties of the quenching medium are the essential factors 
in determing the hardness. This is particularly appar- 
ent on considering the effect of quenching high-speed 
steel in a fused salt bath at 1,150 deg. F. Compared 
with oil as a quenching medium the volatility, viscosity, 
heat conductivity and specific heat are all greatly in 
favor of the salt bath. The volatility is practically 
negligible with fused salts as compared with oil and 
the danger of nonconducting vapors forming around 
the steel is eliminated. The fluidity of the salts is much 
greater than that of lead at these temperatures and com- 
parable with that of oil. 

The heat conductivity and specific heat of the salts 
also make them much more efficient in promoting rapid 
and uniform cooling through the critical range than 
any other quenching medium. The difficulty of the 
formation of a layer of charred oil is avoided, and this, 
together with the non-scaling condition of heating, re- 
sults in a perfectly clean surface when tools are heated 
and quenched by the salt bath method. 

The fact that the uniform flow of heat into the steel 
on heating, and out of the steel on cooling, gives the 
conditions required to minimize distortion is of great 
importance when fine threading dies, reamers, drills 
and such tools are being treated. Moreover, the physi- 
cal strain and tendency to breakage is avoided by 
quenching at temperatures around 1,000 deg. F.; which 
temperature also develops the “secondary hardening” 
property required for maximum performance. 

In order to maintain the high heat necessary for 
hardening high-speed steel with the greatest economy 
of equipment and fuel and to give the longest possible 
working life to the crucibles containing the salts, special 
furnaces and crucibles have been developed. The crucible 
for the high-speed salt is constructed as a double cru- 
cible with a non-porous metallic liner which is inert to 
the action of salts under continued use at high tem- 
peratures. 

The exterior crucible is made from a refractory 
material such as graphite or carborundum which offers 
maximum resistance to the flame and heat of the com- 
bustion chamber. The combination of a chemically 
inert liner and refractory exterior increases the life 
of the crucible many times. 

The most efficient form of furnace is constructed as 
a triple unit in which the exhaust gases from the high 
heat chamber provide sufficient heat to maintain the 
proper temperatures in the preheating and quenching 
baths. This results in great fuel economy for by 
proper design of the connecting flues and by proper 
regulation of dampers it is possible, with a high-speed 
bath temperature of 2,300 deg. F., to maintain 1,400 to 
1,600 deg. F. in the preheating bath and 1,000 to 1,200 
deg. F. in the quenching bath without the use of auxil- 
iary burners. 
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Coal Operators as an Aid to 
Hoover 


The National Coal Association has given 
its president, J. G. Bradley, full authority 
to use his own judgment in negotiating with 
the Secretary of Commerce as to what sta- 
tistics the association will furnish volunta- 
rily in the matter of production, distribution 
and average sales realizations. The only 
limitation placed on Mr. Bradley by the 
board of directors was that he obtain as- 
surance from the Governmeat that these 
voluntary reports will not be considered as 
violating the Sherman Law. 

Acting under the authority reposed in 
him, Mr. Bradley and J. D. A. Morrow, the 
vice-president of the association, plan to 
liscuss the matter with Secretary Hoover in 
the near future. 

Secretary Hoover stated on July 18, that 
he contemplates making request of the 
operators to furnish voluntary statistics. 
He said that the new coal commodity 
division would get its figures as to pro- 
duction from the U. S. Geological Survey. 
As to price information, he stated that he 
prefers securing it from sources other than 
the operators since it would be regarded 
by the public as more authentic when ob- 
tained from sources other than those who 
produce the coal. Mr. Hoover made it 
clear that this was no reflection on the 
operators, as it is natural that prices ema- 
nating from them would be given the same 
weight as would those that could be col- 
lected otherwise. In addition, Secretary 
Hoover expects to collect data as to stocks, 
in Which matter the operators could not be 
of assistance. 





Demand for Hemp Machines 

in Philippines 
Many hemp-stripping machines of a 
simple type are in operation on the hemp 
plantations of the Davao Gulf region of 
Mindanao, and two 3-horsepower oil engines 
connected with sets of four stripping ma- 
chines each have recently been installed in 
that. region, states the Bulletin of the 
Philippine Government Commercial Agency. 
The machines pull the hemp over a knife 
in much the same manner that it is cleaned 
by hand. They are comparstively inex- 
pensive and are operated by one man. With 
the aid of one of these machines one worker 
can strip a picul (about 140 pounds) of 
fiber in a day, which would be a large 
amount of work for one week if done by 
hand. Water power is readily available on 
the plantations and adds to the economy of 
using the machines for which there ts a 
growing demand. 





New Oxygen Plant for Canada 


In these days of general industrial im- 
provement it is refreshing to note the spirit 
of optimism evidenced in the announce- 
ment recently authorized, that the Dominion 
Oxygen Co., Ltd., will break ground this 
month for a new quarter-of-a-million-dollar 
oxygen plant at Montreal, which will double 
the company’s present capacity. The build- 
ing will be 100 x 100 ft., and will be sub- 
Stantially a duplicate of the company’s 
Toronto plant, which until now has supplied 
Oxygen to Canadian industrial users 
through five district distributing stations. 
The Montreal plant will be the second of 
five producing plants projected at the time 
the company was organized last year. 


Chickasaw Car Plant Completed 


The new car plant of the Chickasaw 
Shipbuilding and Car Co., at Fairfield, 
Ala., has been completed, and the company 
has started operations on an initial order 
of 300 cars of the mill type, 100,000 pounds 
capacity each, for the Louisville & Nash- 
ville Railroad, and 300 coke rack cars for 
the same company. The first of these cars 
has already been turned out at the new 
plant. 

Work on the plant was begun in August, 
1920, and almost a year required to com- 
plete it. The capacity is 15 to 25 pressed 
steel freight cars per day, and everything 
entering into their manufacture is made at 
this plant with the exception of the wheels. 





Davey Passenger Plane Building 
at New Britain 


The Davey Aero Co., of New Britain, 
Conn., has entered the field of commercial 
aviation with the announcement of plans 
for building a monster passenger air boat. 

The company is now working on an 18- 
passenger hydroplane, which as far as is 
known by the builders, will be the largest 
of its kind in the country. ; 

When completed the machine wul weigh 
seven tons, including a 400 gallon gasoline 
tank and the passengers. It will have a 
wing spread of 128 ft. and a total lifting 
surface of 2,500 sq.ft. The machine will 
be driven by three hydro-glycier motors 
which are expected to develop 300 horse- 
power each. ; 

When asked about it, Mr. Werdelin, 
secretary of the plant, said that the ma- 
chine will probably be ready in the fall and 
a trial flight will probably be held some- 
where along the Connecticut river. When 
asked if the company intended using the 
machine for commercial purposes, Mr. 
Werdelin said: “If the machine proves to 
be a success we intend to make flights be- 
tween the more or less important sea towns 
of the New England states. Passengers 
will be taken up and regular routes worked 
a) 


Pit was at first thought that the company 
intended to fly between New Britain and 
New York and possibly other cities AS 
explained by Mr. Werdelin, however, it will 
be impossible as there is no river or lake 
in New Britain where the machine can 
land, and it must have a body of water. 
There was some talk of seeking the use of 
Shuttle Meadow reservoir, but the owners 
of the plant have long abandoned that idea 
in as much as Shuttle Meadow is not open 
to the public and is the source of the city’s 
drinking water. 





Foundrymen’s Association Aban- 
dons Fall Meeting 


According to an announcement made by 
the American Foundrymen’s Association, 
the next convention and exhibition will be 
held in April or May, 1922. Originally the 
meeting was scheduled for the fall of this 
year. However, when the committee on con- 
ventions and exhibits met in March, it 
was found that in none of the eight cities 
considered was it possible to find during 
September or October adequate hotel ac- 
commodations and exhibition facilities to 
eare for such meetings properly. There- 
fore the board of directors decided to post- 
spring and 


pone the meeting until next E 
again to follow the custom which existed 
prior to 1912. 





McCarty Elected Vice-President 
of Chicago Belting Co. 


Vance McCarty, formerly vice-president 
of Edward R. Ladew Co., has joined the 
forces of the Chicago Belting Co., as vice- 
president in charge of sales in the Eastern 
district. 

Mr. McCarty has been identified with the 
belting industry for a number of years. 
His experience in this line goes back 
twenty-two years when he worked as a 
belt maker in a plant in New York City. 





Wage Increase in German Metal 
Industry 


Union of German Metal Workers is 
traije union in Germany and 
than 1,600,000 members. 
statistical bureau which 
wages and of 


The 
the largest 
includes more 
This union has a 
has collected statistics of 
cost of living in the metal industry, in- 
cluding in its investigation not only the 
members of its union but many other work- 


ers in the metal industry, so that the in- 
vestigation covered a total of about 2,300,- 
000 workers. It has published the results 


of its investigation in the Metallabeiter, 
which is the organ of this union. 

According to the statistics of this 
about 63 per cent of these workers are 
receiving wages which are more than 800 
per cent greater than those of 1914, about 
36 per cent are receiving wages from 500 
to 800 per cent greater than in 1914, and 
the remainder are receiving wages which 
have not increased as much as 500 per 
cent since 1914. It is impossible from 
these statistics to arrive at an average 
wage increase for the whole of this group 
of workers. 

The trade unions estimate that the entire 
cost of living for a family of four has in- 
creased about 1,550 per cent since 1914, 
while Calwer’s Bureau (a private statisti- 
cal bureau), which usually makes use of 
official statistics, estimates that the cost 
of food alone for a family of four has in- 
creased about 1,470 per cent since the year 
1914. 


union 





Durant Orders 50,000 Continental 
Motors 


In a recent news dispatch it is reported 
that the Durant Motors, Inc., has placed an 
order with the Co ‘inental Motors calling 
for the delivery of 59.000 motors. Delivery 
of the contract is expected to begin as soon 
as the Continental Motors Company is 
equipped to carry out the contract, which 
is expected to be by Aug. 1. Shipments are 
expected to be made at the rate of 150 
daily, and will be delivered to the Durant 
plants at Lansing, Mich., Long Island City 
and Oakland, Cal., as well as other plants 
of the new company. 





Swasey Gets French Honors 


A recent cable from France announced 
that Ambrose Swasey, president of the 
Warner & Swasey Co., of Cleveland, Ohio, 
had been elected to honorary membership 
in the Society of Civil Engineers of France, 
and also an officer of the Legion of Honor. 
These honors come on top of those of a 
week ago when Mr. Swasey was elected to 
honorary membership in three British engi- 
neering societies. 
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An autumnal shortage in many lines of 
manufactured goods is indicated as a re- 
sult of the industrial underproduction dur- 
ing the last few months. There is, for 
instance, plenty of raw sugar but a scarcity 
of the refined article which has in con- 
sequence advanced to 5.90 cents a_ pound, 
while the Federal Refining Co. admits that 
it is oversold and cannot for the present ac- 
cept further orders. At the convention of 
the National Canners Association, in Chi- 
cago, the opinion generally expressed was 


that canned goods, including particularly 
tomatoes, peas, corn and salmon, would be 
much higher because the summer's pack 
was far below normal. 

The bulletin of the U. S. Potash Pro- 


ducers’ Association warns consumers of this 


important chemical that stocks are so low 
that higher prices seem inevitable. Secre- 
tary Hoover confirms what I said last week 
regarding coal in a letter he has written 
to the public utilities companies warning 
them that there is every indication that 
there has “been undue slackness in the pur- 
chase of coal which may accumulate to 
large demands in the autumn.” He adds 


that he is convinced that “the price of bitu- 
minous coal at the mines is not too high 
at present.” 

In the textile trade the 
noted last week continues and at the 


improvement 
“open- 


ing’ of the Amoskeag Co.'s spring line of 
cotton goods last Monday the response from 
buvers is described as being “one of the 
most remarkable known in dry goods his- 
tory, as before noon it became apparent 
that the company’s whole spring product 
would be under order by the end of the 
day because cutters were ordering three to 
four times the quantity taken a year ago.” 
Well-informed merchants say that they ex- 
pect equal eagerness to buy at the opening 
of the American Woolen Co.'s spring lines 


next week In the ready-made clothing 


market similar conditions are reported. <A 
buyer from Billings, Mont., whose liberal 
purchases attracted attention, explained 
that “our stock has been reduced to noth- 
ing.” 

Silk is firm and in good demand. The 
trade reports notice a hardening tendency 
in the tea market. Hides and calf skins 
are higher. The improvement in the shoe 
industry continues and even the supply of 
Christmas toys with which forehanded de- 
partment stores must now provide them- 
selves is said to be altogether inadequate 
In the steel industry the business being 
booked is still small but the Jron Age is 


by “the ready response of buy- 
ers to the price cutting in progress” and 
there is very little doubt that there is a 
large vacuum, to fill which large orders 
will be placed when prices have been stabi- 
lized at the lower levels generally expected. 

Copper and building materials, includ- 
ing lumber, are almost the only articles of 
importance for which a better demand can- 
lot be reported, but copper is quite steady 
at 12% cents and it is not to be expected 
that the commercial recovery that is now so 
evident will find expression in the building 
trade until later on when contractors will 
commence to buy against the construction 
work that will probably be undertaken next 


encouraged 


spring unless some unforeseen’ setback 
should occur. 
With such cheerful reports from. the 


commercial markets it is not surprising 


Bank clearings (Bradstreets) 
In thousands 
Business failures 
Security prices, N. 
20 Industrials. 
20 Railroads. 
40 Bonds... ‘ 
Commodity prices 
Wheat, No. 1 spring 
Corn, No. 2 yellow 
Beef, good dressed steers 
Pork, mess, bbl. 
Sugar, refined... 
Coffee, Rio No. 7 
Cotton, middling 
Print cloths. ..... 
Wool, domestic averag: 
Silk, No. 1, Sinshiu 
Rubber, crude, plan 
Hides, Pack. No. 1 
Iron, No. 2, Phila. . 
Steel billets....... 


Stock Exchange 


that the stock market should have been 
steady and that some of the industrial 
stocks, including the securities of the sugar 
companies, should have advanced. Specu- 
lation has, however, been dull, for many of 
those who might make it active are away. 

There has nevertheless been some quiet 
buying of the railway stocks for the im- 
proved conditions in the transportation in- 
dustry are daily becoming more evident 
and the indications are that its entire 
capacity will soon be profitably employed in 
moving the maturing crops and the commo- 
dities for which their proceeds will be ex- 
changed. It is not, however, to be expected 
that the railroad presidents will admit 
prosperity until the $590,000,000 that they 
expect to get from the Government is safely 
within their coffers. It is, however, pos- 
sible that Henry Ford may force their hand 
by his action in reducing freight rates by 
20 per cent and raising the minimum wage 
to $6 a day on his Detroit, Toledo & Iron- 
ton Railway. Whatever may be thought of 
Ford's political and social philosophy it 
must be admitted that he knows how to 
“play a lone hand” in business. 

A distinct improvement in the demand for 
the securities of public utility companies 
is also to be noted now that fares are up 
and wages are coming down. In the mar- 
ket for bonds, which is non-speculative, the 
improvement in investment conditions is 


more definitely manifest than in_ stocks. 
Prices are gradually creeping up and the 
supply of bonds that can be bought upon 
better than a 7 per cent basis is being 


rapidly depleted. 

The news from Washington, though tran- 
quilizing, is not stimulating, as there is as 
yet nothing to indicate that Congress is be- 
stirring itself to readjust the burden of 
taxation that is so galling. There are, how- 
ever, some indications that even the most 
tariff-bound Republicans are revolting 
against the absurdities of the Fordney bill. 
The valuation clause is being ridiculed by 
many of the staunchest party newspapers. 
The duty on petroleum has been rejected 
by the House, Ex-Governor Douglas of 
Massachusetts, himself a shoe manufac- 
turer, points out that 40 per cent of the 
hides consumed in the United States are 
imported while the remaining 60 per cent 
are produced by the packers, and asks for 
whose benefit a duty on hides that will in- 
crease the cost of shoes is proposed. In 
answer to this question the House has put 
hides on the free list. 

Perhaps in time we shall get a reasonably 
sane tariff bill, but the pity of it all is the 
time that it will take and there are many 
Republicans who are now demanding that 
fhe whole measure shall b? sent back to 
the Ways and Means Committee for repairs 
and that Congress shall in the interval take 
up the infinitely more pressing question of 
taxation. 

Meantime and probably because it is 
plain that we shall have little or no import 
trade if the Fordney bill passes foreign ex- 
change is sharply lower. Sterling has de- 
clined to $3.574 and continental bills are 
down correspondingly 

The weekly statement of the Federal Re- 
serve System shows a gain of $16,000,000 
in its stock of gold and a reserve ratio of 
62.5 as agairst 61.6 per cent a week ago. 
The New York, Boston, Philadelphia and 
San Francisco Banks have reduced their re- 
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discount rates to 54 per cent, thus respond- 
ing somewhat tardily to the criticism that 
has been provoked by the high rates pre- 
viously exacted. The agrarian leaders of 
the West and South are meantime demand- 
ing an investigation of the charges of favor- 
itism and extravagance in the management 
of the Federal Reserve Banks that ex- 
Comptroller John Skelton Williams made 
in his recent speech at Augusta, Ga., and 
Mr. Williams himself is to be heard by the 
joint Committee on Agriculture of the 
House and Senate on Tuesday, July 26. At 
this hearing it is expected the fur will 
fly for the ex-comptroller has declared that 
he intends to fight with both fists. 

The money market, as might have been 
expected, is easier since the reduction in 
rediscount rates was announced, but even 
the best commercial paper has not yet sold 
below 6 per cent. A lower rate is not to 
be expected as long as Liberty Bonds and 
Treasury Certificates can be bought to yield 
53 per cent or more. 

The Bureau of Internal Revenue has pub- 
lished an interesting list of the American 
expenditures for taxable luxuries in 1920 
Here are some of the more important items: 
Theaters, including moving pictures, $1,- 
000,000,000: tobacco, $900,000,000: ice 
cream, soda water, etc., $500,000,000: candy 
and other confections, $400,000,000; per- 
fumes and _ cosmetics, $50,000,000: dia- 
monds; jewelry and watches, $220,000,000 
club dues, $50,000,000; bowling alleys, pool 
rooms, etc., $50,000,000; playing cards, 
$11,000,000; chewing gum, $50,000,000 
musical instruments, $220,000,000: toilet 
soaps and powders, $67,000,000: furs and 
fur trimmings, $150,000,000; pleasure auto- 
mobiles and accessories, $2,000,000,000. 

Including all items the list totals over 
$5,000,000,000 and from it some idea may 
be had of the economic slack that th: 
people of the United States can take in be- 
fore they become really hard up. 

The news from abroad is nearly all en- 
couraging. The Irish problem is not yet 
entirely solved but the conferences being 
held in London are slowly bringing the dis- 
sident elements into agreement. The diplo- 
matic correspondence regarding the dis- 
armament congress called by President 
Harding is like all diplomatic correspond- 
ence —rather cryptic, but it is impossible 
to conceal the fact that public opinion 
favors the movement so strongly that no 
one power will dare to thwart it. The an- 
nouncement that Lloyd George will visit 
this country as one of the conferees is en- 
thusiastically received. British trade is 
better. The London markets are “quietly 
firm” and the Bank of England has fol- 
lowed the example of our Federal Reserve 
ganks in reducing its rediscount rate of 54 
per cent. Bernard Baruch, who has been 
in conference with Hugo Stinnes in Berlin, 
says that Germany will recover rapidly be- 
cause the Germans are working. Henry E 
Cooper of the Equitable Trust Co., just re- 


turned from France, makes an optimistic 
report of conditions in that country. Dr 
Frank Crane describes Belgium as highly 
prosperous. 


The news from Mexico which has been 
called America’s Ireland, is, however, still 
inconclusive. The conflict between the 
Tampico oil men and the Obregon govern- 
ment is not settled and conditions elsewhere 
as far as known are unsatisfactory. It is 
said that the population of the City of 
Mexico has been increased to over a million 
by the influx of those who formerly lived in 
the rural districts where life has become 
unsafe. 

Viewing the outlook comprehensively the 
intelligent observer can hardly fail to agree 
with the National Bank of Commerce in 
New York whose report, dated July 21 
says: “The United States is practically 
through the period of violent business dis- 
turbance which began in May, 1920. W 
will from time to time have visible evi 
dences of the distressing conditions throug! 
which the country has been passing, but 
these occurrences should be regarded not 2 
indices to forward conditions but as relat 
ing to the past. The main requisite for 
return toward normal conditions is the will 
to try for business on a level where it can 
be had. The period of general liquidatio’ 
of the raw material markets of the United 
States has passed.” 





Ri 


ha] 
hot 


be 
fro 
ot 
alx 


3.6 
par 
abo 
pop 
abo 
me! 
St: 
and 
$ial 


Ger 


| 


¥ 
G 
do 
Pe 














July 28, 1921 Cut 


Russia Needs Outside Capital 


Referring to the belief of some people that 
a resumption of trade relations with Soviet 
Russia is the panacea for many of the 
world’s economic ills, R. Poliakoff, who 
acted for the -Russian Zemstvos Union in 
the United States during the early part of 
the war, cites the following: 

“From 1881 to 1890, Russia supplied al- 
most two-thirds of the entire importation 
of wheat into Great Britain from Russia, 
Canada, Australia and Argentina. From 
1910 to 1913 her share diminished to one- 
sixth and the share of Canada, Australia 
and Argentina increased to five-sixths. 
During the year just before the war, 
Russia’s share fell even more, amounting 
to only one-twelfth. 


Does England Need Russian Grain 


“During the war, the productive capac- 
ities of Canada, Australia and the Argen- 
tine, stimulated by the war demands, in- 
creased, as did also consumption in Russia 
herself. Let us further recall also that the 
steamers of the English marine which were 
earrying soldiers and war materials during 
the war reverted once more to commercial 
purposes to a considerable extent after the 
armistice. Can there be any doubt that 
England can get all the grain she needs 
from Canada, Australia and the Argentine, 
and forget about Russia entirely? England 
does not need Russian grain and can go 
on comfortably witheut it. Certainly, I do 
not mean by this that Russia will not ex- 
port her grain to Great Britain when con- 
ditions favor such exports. Russia will be 
only too glad to sell and Great Britain will 
be equally glad to buy such grain. But 
what | wish to imply is that the cry raised 
in Great Britain, and picked up from there, 
that she cannot sustain herself without Rus- 
sian grain was unwarranted, and was per- 
haps raised for a number of reasons, but 
not on account of actual need. 

“If we analyze pre-war conditions, it will 
be seen that Russia’s yearly foreign trade 
from 1909 to 1913 was about 1% billions 
ef gold rubles in exports, and in imports 
about 1 billion gold rubles, or about 1} bill- 
ion dollars in all; that it amounted to only 
3.6 per cent of the world’s trade; that com- 
pared with it, Austria-Hungary’s share was 


about the same; and Switzerland’s whose 
population was only 2 per cent of Russia’s, 
about half of this figure. This, without 
mentioning such countries as the United 


States of America, Great Britain, Germany 
and France, whose respective ratios to Rus- 
sian trade are: Russia, 1; Great Britain, 5; 
Germany, 4; France, over 2; United States, 
over 3. 

“The total export trade of Great Britain 


in 1913 was about 3 billion dollars, out of 
which Russia consumed 85 million dollars 
worth or 3 per cent. The export trade of 
Germany in 1913 was about 2.6 _ billion 
dollars. out of which Russia consumed about 
100 million dollars’ worth, or less than 8 
per cent. The export trade of France in 
1913 was 14- billion dollars, out of which 
Russia consumed 20 million dollars’ worth, 


or 1% per cent, and the export trade of the 
United States of America in 1913 was 2% 
billion dollars, of which Russia’s share was 
only 26 million dollars, or 1 per cent, 
With regard to the latter figure, it is some- 
times pointed out that the export trade of 
the United States to Russia had a value of 
more than 26 million dollars, since some of 
the American goods found their way into 
Russia via Germany; but this circumstance 
would change the result very little. 


“If such were the conditions before the 
war, how were conditions changed by the 
war? The productive capacities of the in- 
dustrial countries have considerably in- 
treased, as a result of all the circumstances 
treated by and during the war, whereas 
the paying and productive capacities of 


Russia have considerably decreased and are 
at present of little consequence. 


Russia Needs Goods—and Credit 


“Russia needs and will need all kinds of 
toods for a long time to come but these 
Vill have to be either imported by her with- 
tut payment, i.e., on long-term credit, or 
manufactured in Russia. In order to do the 


Litter, capital also will have to be imported. 
In either case it -means that outside 
tapital will have to be supplied to Russia to 


enable her to get from the industrial coun- 
fr or through them what she needs. 
Whether such capital will be supplied— 
ind in case it will—whether it will help to 
st lize the trade conditions of the world 
® nother question. The fact remains that 
the settlement of world trade conditions 
v be more easily forwarded by forgetting 
aout Russia for the time being and _stabil- 
Zig outside of her, thus indirectly helping 

in the most efficient manner.”’—Wall 
ftreet Journal. 





Production Costs—With Modern Equipment 


Report of Railway Association 
on Freight Loading 


Owing to the observance of Fourth of 
July throughout the country, there was a 
falling off of 135,110 in the number of 
cars loaded on American railroads with 
revenue freight during the week which 
ended on July 9, compared with the pre- 
vious week, according to reports just re- 
ceived from the rail carriers by the Car 
Service Division of the American Railway 
Association. 

The total for the week was 639,698 cars 
which was a decrease of 156,493 cars com- 
pared with the corresponding week last year 


and 170,147 cars compared with the cor- 
responding week in 1919. 
Reductions, compared with the week 


before, were reported in the loading of all 
commodities, the greatest being in merchan- 
dise and miscellaneous freight which in- 
cludes manufactured products, coal and 
forest products. Because of the holiday in 
the week of July 9, however, comparisons 
with the preceding week in which there 
awe six full working days are out of 
ine. 

Loading of merchandise and miscella- 
neous freight totaled 389,787 cars, which 
was 80,000 less than the preceding week, 
while 126,331 cars were loaded with coal 
compared with 157,265 cars during the week 
before, or a _ reduction of 30,934 cars. 
There were also 57,796 cars less coal-loaded 
during the week of July 9 than during the 
corresponding week last year and approxi- 
mately 65,000 less than during the cor- 
responding week in 1919. 

Reports showed 34,356 cars loaded with 
forest products, compared with 47.542 cars 
the week before, or a difference of 13,186. 
Ore loadings totaled 26,312 cars, or a re- 
duction of 4,000, compared with the pre- 
vious week, while live stock fell off 3,856 
cars to a total of 21,057 cars. Loading of 
grain and grain products totaled 38,015 
cars, or 2,532 less than were loaded dur- 
ing the week of July 2, and coke loadings 
decreased 524 cars to a total of 3,830. 

Except for grain and grain products, the 
loading of all commodities during the week 


was less than during the corresponding 
week last year. 
Comparisons by districts also showed 


that the number of cars loaded during the 
week was not only less than during the 
preceding week but also during the cor- 
responding week in 1920. 


—_@—___ 


Automobiles and the Tariff 


The lower automobile duty in the pro- 
posed new tariff bill will aid American for- 
eign trade, even though the act itself may 
need revision in the way of excessive duties 
on raw materials, is the opinion of J. 
Walter Drake, chairman of the Foreign 
Trade Committee of the National Automo- 
bile Chamber of Commerce. Exports of 
motor vehicles and parts in 1920 headed 
the list of manufactured articles, with a 
valuation of $289,219,875, and were ex- 
ceeded only by raw cotton, wheat and coal. 





New Steel Works in New South 
Wales 


A new steel works is to be established 
at Port Kembla, a new port 60 miles south 
of Sydney, New South Wales. A _ large 
breakwater is now nearing completion, 
which will considerably enhance the natu- 
ral facilities of the port and provide the 
required accommodation for the _ largest 
vessels trading with Australia. The port 
is in the center of a large coal-mining dis- 
trict, and it is anticipated that when the 
works are in operation many subsidiary 
industries, depending upon the free supply 
of iron and steel, will be established. It 
is stated that the outlay on the works will 
be in the neighborhood of £2,000,000. The 
sare company is now operating large iron 
and steel works at Lithgow, which is 100 
miles inland from Sydney, states the Cana- 
dian Weekly Bulletin of Trade and Com- 
merce, 





German Tools in Japan 

Prices from 30 to 50 per cent lower than 
American quotations are being offered by 
Germans bidding on contracts for ma- 
chines, tools, etc., in Japan, according to 
reports to the Department of Commerce. 

It is provided, however, that the con- 
sumer must agree to pay any export tax 
levied by the Allies, even though such tax 
is as great as 25 per cent. 

It is stated prices of German materials 
in Japan will be less than for similar 
articles of American manufacture. 





167 


Washington Notes 


By PAuUL WooTon 
Washington Correspondent 


A bill providing for the compulsory use 
of the metric system, after a period of 
ten years, was introduced in the Senate 
on July 18 by Senator Ladd, of North Da- 
kota. The bill is identical with that in- 
troduced in the House on April 11 by Rep- 
resentative Britten, of Illinois. In connec- 
tion with the introduction of the bill, 
Senator Ladd authorized the issuance of 
a publicity statement under his name. This 
statement was made abundantly available 
to the press. In it, nine reasons are set 
forth to indicate the interest being mani- 
fested “in the effort to have Congress carry 
out the only duty given it by the constitu- 
tion, which it has failed to exercise, name- 
ly. ‘to fix the standards of weights and 
measures’.”” The nine reasons are as fol- 
lows: 

The 103,000 petitions on file with the De- 
partment of Commerce; the petitions of 
various state legislatures; reported inten- 
tion of agricultural group of Senators to 
support metric legislation; the action of 
directors of the Chamber of Commerce of 
the United States in appointing a special 
metric system committee; endorsement by 
more than 100 national organizations; the 
use of the system by most countries; enact- 
ment of a metric law by Japan; endorse- 
ment by several specified companies; the 
fact that certain concerns are manufactur- 
ing entirely cn a metric basis. 

Senator Ladd also quoted statements by 
Chairman Lasker, of the Shipping Board, 
Admiral Sims and Elwood Haynes, en- 
dorsing the system. 


The Stanley 


d patent bill, requiring for- 
eigners taking 


out American patents to 
undertake manufacture within the United 
States, was reached on the Senate calendar 
July 18, but was not considered, due to 
objection on the part of Senator Smoot, of 
Utah. Senator Smoot said that he had 
taken up some phases of this legislation 
with the Commissioner of Patents and is 
awaiting a reply. Pending receipt of that 
reply, he asked that consideration of the 
bill be postponed. 


Despite the industrial depression, appli- 
cations for patents during the first six 
months of 1921 broke all records. Applica- 
tions for patents during that period num- 
bered 45,005. This is nearly 300 more ap- 
plications than the best previous half-year 


period. During the same period, there 
were 8.369 applications for trademarks, 
which also is a new record. With the de- 


mands on the Patent Office increasing the 
capacity of the office is limited to the 
volume of business of 20 years ago. There 
is pending in Congress a bill providing for 
some additions to the force and for some 
increases in salaries. This bill probably 
will pass in the near future, but it will not 
meet the exigencies of the situation. It 
seems probable that applications will con- 
tinue to accumulate until the pressure be- 
comes sufficiently great to induce legisla- 
tive relief. The failure to provide adequate 
machinery to handle promptly all applica- 
tions for patents is particularly difficult to 


understand, since the office is more than 
self-sustaining. 
By an overwhelming vote in Committee 


of the Whole, the House of Representatives 
overruled its committee on Ways and 
Means on the matter of a duty on crude 
petroleum and fuel oil and transferred that 
item to the tariff bill’s free list. In similar 
fashion, the committee was reversed in the 
matter of hides, which the House voted to 
make dutiable; in the ‘matter of long 
staple cotton, which also was made dutla- 
able, and in the matter of asphalt, which 
went to the free list after the Committee 
had recommended that it be dutiable at 
$1.50 per ton. The Committee was upheld 
in its dye schedule, which provides a type 
of embargo, to be exercised by the Federal 
Trade Commission, against certain dyes and 
dyestuffs. It was only on these five items 
that a separate vote was allowed. The 
Senate is expected to make very material 


changes in the bill, but there is no reason 
to anticipate that there will be a change 


in the paragraphs covering machine tools, 
tractors and other classes of machinery. 


—— 


What Increase in Pay Did 


The gun factory at the Washington 
Navy Yard has been put on a five-day 
basis. To prevent the discharge of some 


1,000 mechanics the plan of having a forced 
holiday each Saturday was adopted. It 
was made necessary by the reduction in 
appropriation and the increase in the rate 
of pay. 
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Business Items 
e— 8) 


The Automotive Products Co., Warren, 
Ohio, has been incorporated with $25,000 
capital stock by Edward Geissman and 
I. Bock, and gthers. 


The Alco Foundry and Machine Co., 
Wellston, Ohio, has purchased the property 
of the Hamden Foundry Co. and is making 
alterations for the production of gray iron 
castings 

The quarterly dividend of 2 per cent has 
been declared by the Carroll Foundry and 
Machine Tool Co., Bucyrus, Ohio. 


The Meldrum-Gabrielson Corporation, 
Syracuse, N. Y., manufacturer of milling 
machines, plans the erection of a two-story 
machine shop, to cost about $200,000. 


The Gairing Tool Co., Detroit, has in- 
creased its capital stock from $50,000 to 
$100,000. 

Upon recommendation of the _ directors 
stockholders of the Hydraulic Steel Co., 
Cleveland, rejected the plans proposing a 
merger with the Detroit Pressed Steel Co. 
Stockholders also decided to drop the con- 
templated issue of preferred stock and to 
give up an option on the Detroit concern. 

The Trenton Chilled Die & Casting Co., 
Trenton, N . recently organized has 
located in a plant at the foot of Houghton 
Avenue, which is fully equipped for the 
production of its products. Officers of the 
company are: President, John H. Conover: 
treasurer, R. B. Newton, and secretary, 
B. N. Rich. 

Tools for use in garages will be 
manufactured by the Stafford Appliance 
Co., Benton Harbor, Mich., recently incor- 
porated with a capital stock of $50,000. In 
addition the company will manufacture 
automobile accessories No building opera- 
tions are contemplated at this time. Officers 
are: President, Herbert A. Thomas; vice- 
president, Abe Stufford; treasurer, Harvey 
A. Hridley, and secretary, Leonard R. 
Henoch. The main office of the company is 
in the First National Bank building, La 
Porte, Ind. 


Erection of a factory building is planned 
by the Everhold Brake Appliance Co., Inc., 
Gloversville, N. Y., which was incorporated 
some time ago. At this time the company 
has not completed its plans and therefore 
is not in a position to make known its 
needs in the way of equipment, etc. Officers 
are: President, Emanuel Zannetti: vice- 
president, Harry Zannetti: secretary and 
treasurer, Cosimo Di Mezza and general 
manager, H. S. Cromwell 

J. F. Davis & Sons Co., Chicago, has 
been organized with a capital stock of $500,- 
000, and has purchased the entire plant, 











machinery and equipment of the De Pere 
Manufacturing Co., West De Pere, Wis. The 
new company will build boilers, tanks, 


special steel plate construction and fabrica- 
tion. Officers of the company are J. F. 
Davis, president, and J. E. Davis, secretary. 


The Link Belt Co., Chicago, TIl., has in- 
creased its capital stock to $9,750,000. 


The Daniels Manufacturing Co., Boston, 
Mass., has been incorporated with $600,- 
000 capital stock to make automobile parts 
and accessories H. lL. Donohue, C. T 
Mackay and E. T. Giblin form the board of 
directors. 

The William E. Quinn Co. has been or- 
ganized at Northampton, Mass., to manu- 
facture tools and machinery. D. W. Long, 
H. M. Chamberlain, W. E. Quinn and A. G. 
Beckman are mentioned as directors. 


Hamilton Brothers Inc., Boston, Mass., 
has been organized, cap‘tal stock $100,000, 
to build motors 


The Converse Tire Co., Malden, Mass., 
has been incorporated with a capital stock 
of $1,000,000, to build automobiles and 
manufacture auto supplies. M. M. Con- 
verse, H. Bullock and F. R. Goodell are 


named as directors. 


The Henry & Wright Manufacturing Co., 
of Hertford, Conn., manufacturers of drill- 
ing machines, has recently filed a certifi- 
cate for the increase of its capital stock 
from $80,000 to $230,000, consisting of 700 
shares of preferred and 800 shares of com- 
mon stock, with $100 per value 


The Atlas Die Casting Co., of Worcester, 
Mass., recently incorporated with a capital 
stock of $200,900 and has leased factory 
space in the Mercantile Bldg., at 41 Jack- 
son St., that city 
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The Ralph E. Barrity Co. has been in- 
corporated at Wheeling, W. Va., to deal in 
machinery. 

The Marion Motors Co. has been organ- 
ized with a $40,000 capital. L. G. Roop, J. 
B. Moore and R. Cole are includ in 
the directorate. 

The Industrial Casting Co., Hamilton, 
Ont., Can., has increased its capital stock 
to $75,000. 

The Nitro Foundry Co., Nitro, W. Va., 
has been organized and incorporated with 
a capital stock of $50,000. M. S. Aldrich, 
R. Mathews and W. A. O'Neill, all of 
Charleston, are directors. 


almost $150,000 re- 
sulted when fire recently destroyed the 
plant of the Jaffe Iron and Metal Co. at 
Birmingham, Ala. The fire was caused by 
lightning during an electrical storm. The 
company plans the immediate construction 
of a new building on the same site. 


The Allied Machinery Co. of America, 51 
Chambers St., New York City, has been 
appointed foreign representative in all 
countries except Canada, for the Universal 
Crane Co., of Cleveland, Ohio. The Uni- 
versal Crane Co., manufactures a 3- to 4- 
ton portable gasoline or electric locomotive 
crane, 

The Bacher Machine and Grinding Co., 
Wilmington, Del, has been incorporated 
under the laws of the State of Delaware. 


Loss amounting to 


G. J. Bacher, F. S. Bunting and H. G. 
Eastburn form the directorate. 
The Hoosier Rolling Mill Co., Terre 


Haute, Ind., has increased its capital stock 
from four to seven million dollars. 

After a thorough reorganization the Im- 
mel Company, Columbus, Ohio, will resume 
the manufacture of automobile bodies as 
soon as an inventory is completed. 


The Koehler Machine and Tool Co. has 


been incorporated at Newark, N. J., to 
manufacture machinery. Directors are 
Henry Koehler, Joseph Klopak and John 


J. Evans. 

The Bishop-Blaney Corporation has been 
organized at Paris, Ontario, Can., to man- 
ufacture machinery, etc The company is 
capitalized at $5,000,000 and _ directors 
named are A. W. Clysdale, D. Sedgewick 
and R. M. Glover. 


The New Britain Machine Co., New Bri- 
tain, Conn., has increased its capital stock 
to $1,713,300. 


Announcement has just been received of 
the passing of the grinding and polishing 
stand and the accessory department of the 
Webster & Perks Tool Co., Springfield, 
Ohio, into the hands of the Hill-Curtis Co., 
Kalamazoo, Mich. The sale was consum- 
mated on July 18. 


Barbour, Love & Woodward, Inc., ma- 
chine tool dealers, formerly of 149 Broad- 
way, New York, have now moved from a 
temporary office and warehouse at 131 
Washington St., to new offices and show- 
rooms at 45 West 18th St. Surplus stock 
will be carried in the building for the con- 
venience of those desiring to inspect ma- 
chines. 


W. V. Faunce Motors Corporation, Wil- 
mington, Del., has been organized and in- 
corporated to manufacture automobiles. S. 
E. Dill, M. A. Bruce and C. H. Maxwell 
are the directors named 


The Amsterdam Machine and Motor Cor- 
poration, Amsterdam, N. Y., has been in- 
corporated under the laws of New York. 
The board of directors includes N. Schotte, 

E. Radichel and F. H. Blase. 


Announcement was made recently that 
the Matthews Engineering Co., Birming- 
ham, Ala., had received an order from the 
Government for 110-volt, 5,000-watt gen- 
erating sets, the order totaling $35,000. 


The Corbin Screw Corporation, New 
Britain, Conn., resumed operations on July 
18, working a 55-hour week with 1,200 men 
employed. The company makes screw ma- 


chine products, ball bearings and coaster 
brakes. 
The Cutler-Hammer Manufacturing Co., 


Milwaukee, Wis., has announced a reduc- 
tion in the prices of its products of approx- 
imately 10 per cent. The cut became effec- 
tive July 14. 


The Sethford Manufacturing Corporation, 
New Bedford, Mass., has been incorporated 
with a capital of $50,000 by S. M. Cambral, 
E. Amaral and L. A. Dias. The new com- 
pany will build engines and machinery. 


The Robbins Machine Co., Portland, Ore- 
gon, has been organized with a capital stock 
of $50,000. 
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ial 
John D. Hurley, president of the Inde- 
pendent Pneumatic Tool Co., 600 West 
Jackson Blvd., Chicago, IIL, sailed from 
New York City on the steamship “Olympic” 
on Saturday, July 16, for an extended trip 
through Europe. Mr. Hurley will make his 
trip one of combined business and pleasure. 

S. V. McLeod has been appointed pur- 
chasing agent of the Algoma Steel Corpora- 
tion, Ltd., Sault Ste Marie, Ontario, Can- 
ada. He takes the place of L. L. Jacobs 
who recently resigned. 

John D. Nicklis has been appointed man- 
ager of the supplies and purchases depart- 
ment of Manning, Maxwell & Moore, Inc., 
of New York. 

T. L. Wickenden, of Cleveland, Ohio, for- 
merly with the Republic Iron and Steel Co., 
Cieveland, is now Cleveland representative 
of the Iron Trade Products Co., of Pitts- 
burgh, Pa. Mr. Wickenden has been con- 
nected with the Cleveland office of the 
Lackawanna Steel Co., at Buffalo, and later 
was affiliated with the Cleveland-Cliffs Iron 
Co., at Cleveland. 

Robert D. Black, who was formerly as- 
sistant sales manager of the Black & 
Decker Manufacturing Co., Baltimore, Md. 
has been appointed manager of the com- 
pany’s Philadelphia branch office, with 
headquarters at 318 N. Broad St. Mr 
Black succeeds W. C. Allen who has been 
made a special factory representative with 
headquarters at the company’s Cleveland 
branch office. 

Stanton Griffith has recently been ap- 
pointed foundry superintendent at the plant 
of the Gilbert & Barker Manufacturing Co. 
in West Springfield, Mass. For the past two 
years Mr. Griffith was assistant to the vice- 
president of Harley Company, Springfield, 
Mass 
2_ 
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Obituary 


Charles F. Barnhart, 55 years old, part 
owner and manager of the Barnhart Davis 
Co., operator of a machine shop and found y 
at Warren, Pa., was drowned June 30 whi.e 
bathing in the Conewango creek near his 
cottage at North Warren. 

Charles T. Beaman, of Brooklyn, N. Y., 
died recently at Omaha, Neb. At the time 
of his death he was traveling in the West- 
ern States in the interests of the Adriance 
Machine Works, Inc., of New York. He 
has been connected with the sheet metal 
business for some years and was employed 
for thirty-two years with E. W. Bliss Co. 


John Jernberg, for the past thirty-nine 
years instructor in forge practice at the 
Worcester Polytechnic Institute, Worcester, 
Mass., dean of the instructors and con- 
sidered to be one of the most expert metal- 
lurgists in this country, died suddenly in 
Sweden, recently. He was sixty years old. 
He left Worcester in perfect health for a 
visit to his old home, and died from 4 
paralytic shock. Mr. Jernberg was to have 
been retired on a pension under the Rocke- 
feller Foundation this fall. One of his three 
sons, Henry Jernberg, is manager of Fair- 
banks, Morse & Co., New York, builder of 
engines, while another is editor of the pub- 
lications of the American Steel and Wire 
Co., in the Worcester district. 
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Forthcoming Meetings] 





The third annual convention and exhibi- 
tion of the American Society for Steel 
Treating will be held in the Manufacturers 
Building, State Fair Grounds, Indianapolis 
Ind., during the week of September 19 to 
24 inclusive. 


The annual congress of the National 
Safety Council will be held at Boston, 
Mass., during the week of September 26 


Cc. W. Price, 168 North Michigan Ave., Chi- 
cago, Ill, is general manager. 

A joint meeting of the American Society 
of Mechanical Engineers, the Society of 
Automotive Engineers and the Army 
Ordnance Association will be held at Aber- 
deen, Md., Friday, October 7. 

The National Machine Tool Builders’ A‘ 
sociation will hold its Fall Meeting at the 
Hotel Astor, New York City, October 18 
19 and 20. 
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Machine Tools and 
Machinery Wanted 


Machine-tool wants published 
without charge 











Mass., Worcester—The United States 
Screw and Stamping Co., H. Beland, Genl. 
Mer.—equipment for the manufacture of 
screw machine products and stampings. 


Md., Baltimore—C. G. Sargent & Son, 
2017 East Chase St., manufacturers of 
chair reinforcements, C. G. Sargent, Purch. 
Agt.—small woodworking machinery, in- 
cluding power drills, cutting off saws, sand 
belts, etc. 


N. J.. Burlington—G. H. Tillinghast, 425 
Wood St.—one 12 or 14 in. Monarch lathe, 
used, in good condition. 


N. Y., Albany—cC. L. Cadle, Supt. Pub. 
Wks., will receive bids until Aug. 17 for 
two 3 ton electric semi portal revolving jib 
cranes for barge canal terminal, Gowanus 
Bay, Brooklyn. Estimated cost, $30,000. 


N. ¥., New York—Expo Camera Co., 241 
West 23rd St.—one 12 in. and 14 in. Inde- 
pendent 4 jawed chucks of cast iron and 
steel. 


N. ¥., New York—Lincoln Institute for 
Vocational Education, 694 Bway.—one 13 
in. x 5 ft. geared head motor driven lathe. 


N. Y., New York—P. Pryibil Machine Co., 
512 West 41st St.—one 9 in. and one 11 in. 
“Star” screw cutting engine lathes. 


N. ¥., Wilson—A. H. Hinchliffe—shaft- 
ing, hangers and friction clutch, 2 }§ in. 


Pa., Philadelphia—G. Williams, 828 
North Hancock St.—one 20 in. drill press. 


La.. Abbeville—A. O. Landry—machin- 
ery for digging gravel running from 75 to 
$0 ft. below surface and from that depth 
to 200 to 300 ft. deeper. 


N. C., Winston-Salem—Liberty Baking 
Co, P. O. Box 1675—complete baking 
equipment. 


Tenn., Knoxville—White Oak Corp., H. 
T. Spencer, Pres.—one light 4 side planer 
and matcher, 6 x 15 or larger, one light 3 
side planer and matcher, one circular re- 
Saw, one 4 in. sticker, small scraper (Whit- 
hey) preferred, and two belt sanders. 


Va.. Richmond—Auto Radiator and 
Fender Co., 1031 West Broad St., J. James, 
Purch. Agt.—sheet metal folder, drill press 
and lates, (new or used in good condition). 


Richmond—Bohanans Auto Repair 
722 West Broad St., J. K. Bohanan, 
*h. Agt.—medium size lathe. 


Va., 


,,¥a&, Richmond—Clarks We'ding Shop, 
311 North Gelmore St., R. A. Clark, Purch. 
Agt.—compI-te mechanical outfit including 
drill press, lathe and auto wrenches. 


Va., Richmond—J. D. Fecklin, 1205-07 
W nt Bread St.—lathes and drill press, new 
and used. 


. Va., Richmond—Gregory Wire Wheel 
“ervice Co., 517 West Broad St.. L. B. 
Gregory, Purch. Agt.—lathe and drill press 
(lew or used), grinder and buffer. 


Cut Production Cosis—iith Modern Equipment 
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Va., Richmond—C. Williams, 416 Brooke 


Ave., circular and band saw, joiner, drill 
press, stock and dies for wheelright shop. 


W. Va., Willlamson—Waugh Fadry. & Ma- 
chine Wks., J. R. Hill, Mgr.—machinery for 
repairing mining equipment. 


Mll., Aurora—The Natl. Brush Co.—punch 
press. 


Il, Chicago—Passmore Novelty Co., 1322 
West Congress St.—tinners folder and 
Squaring shear. 


Mich., Iron River—Iron River Creamery 
Co.—refrigerating and creamery ma- 
chinery. 


0., Canton—The McKinley High School— 
four 14 x 6 and seven 12 x 13 in. lathes; 
two 16 in. shapers; one 3 ft. radial drill; 
one 10 x 30 in. universal grinder; universal 
milling machine, vertical milling machine, 
universal tool room grinder, portable hoist, 
20 in. upright drill, 6 x 6 in. hack saw, wet 
tool and drill grinder, two arbor presses, 
motor driven dry grinder, two electric 
breast drills, 2-ton elevating truck, lathe 
chucks, dogs, taps, wrenches, reamers and 
miscellaneous tool room equipment. 


0., Cleveland—The Star Machine & Tool 


Co., 433 Champlain Ave.—punch press, 
similar to No. 20B Bliss 3 in. stroke, 
(used). 


0., Columbus—Colgan Limestone Prod- 
ucts Co., New Hayden Blidg., F. Colgan, 
Purch. Agt.—complete equipment for stone 
crushing plant to be erected on Fulton 
Lane, near Zanesville. 


0., Columbus—Shepard Paint Co. 19 
East Long St., A. J. Shepard, Pres. and 
Genl. Megr.—complete machinery for new 
paint factory at 231 West Mound St. 


Wis., Antigo—J. F. Jeske—cheese mak- 
ing machinery, belt driven. 


Wis., Elcho—C. W. Fish Lumber Co.— 
saw mill machinery for mill at Crandon. 


Wis., Kenosha—F. Krah, 904 Park St., 
(automobile repair shop)—repair machin- 
ery, including suitable drill press. 

Wis., Madison—The State Bd. of Control, 
Capitol—equipment for laundry at DeJavan. 


Wis., Sauk City—The Sauk City Canning 
Co., (vegetable cannery)—canning and can- 
making machinery. 


Wis., Tomahawk—The Tomahawk Steel 
& Mchy. Co., manufacturer of structural 
steel, etc.—traveling crane. 

Wis., Westby—G. Skolos, (machinist)— 
one engine lathe. 

Wis., Wisconsin Rapids—The Consoli- 
dated Water Power & Paper Co., G. Mead, 
Pres.—traveling crane. 

Ont., London—F. Watson, Wharncliffe 


Rd. and Dundas St.—equipment for repair 
shop and garage. 


Ont., Mossley—R. F. Rath, R. R. 1— 
equipment for modern cheese factory to be 
erected at Gladstone. 


Ont., Penetanguishne—Donaldson & Le- 
faire will receive bids until Aug. 15 for 
complete equipment for aerated water, soda 
ont manufactory. Estimated cost, 


Ont., Strathroy—Hodgins & Laughton— 
equipment for repair shop and garage. 
Noted May 26. 
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= Metal Working Shops 











NEW ENGLAND STATES 

Me., Greenville—The Great Northern 
Paper Co., Exch. Bldg., Bangor, is having 
plans prepared for the construction of a 
2 story machinery repair shop, here. 
Crowell & Lancaster, Exch. Bldg., Bangor, 
Engrs. and Archts. 

Mass., Brighton—F. Diliberto, 34 School 
St., Boston, has awarded the contract for 
the construction of a 1 story, 85 x 180 ft. 
and 40 x 40 ft. garage and repair shop 
on Brighton Ave., here. Estimated cost, 

Mass., Dorchester—Berch & Cadigan, 130 
Shawmut Ave., Boston, have awarded the 
contract for the construction of a 1 story 


arage on Norfolk St. Estimated cost, 
85,000. 

Mass., Pittsfield—R. M. O’Connell, 328 
North St., has awarded the contract for 


the construction of a 1 story, 60 x 232 ft. 
and 20 x 47 ft. garage and service station 
on South St. Estimated cost, $75,000. 
Noted June 9. 

Mass., Springfield—The Cit Plans to 
build a 2 story garage on Summer S&t. 
Estimated cost, $75,000. Private plans. 


Mass., Springfield—A. Freedman, 27 
Church St., plans to build a 1 story ma- 
chine shop. Estimated cost, $20,000. Pri- 
vate plans. 


Mass., Springfield—O. P. Thompson, 145 
State St., does not plan to build an 8 story, 
100 x 190 ft. garage and repair shop on 
Dwight St. as stated in our issue of July 21. 


MIDDLE ATLANTIC STATES 


Md., Baltimore—The Church Home and 
Infirmary, North Bay., is having plans 
prepared for the construction of machine 
and repair shops on Bethel St. Wyatt & 
Nolting, Keyser Bldg., Archts. 


Md., Baltimore—M. L. Himmel & Son, 
107 North Frederick St., manufacturers of 
office and bar fixtures, are having plans 
prepared for the construction of a 5 and 
7 story, 100 x 400 ft. factory on Frederick 
and Warwick Aves. Estimated cost, $150,- 
000. O. G. Simonson, Maryland Casualty 
Bldg., Archt. 


N. ¥., New York—S. S. Brooks, 342 West 
56th St., is having plans prepared for the 
construction of a 2 story, 75 x 100 ft. 
garage at 793 11th Ave. Estimated cost, 


$65,000. J. H. O’Brien, 1123 Bway., Archt. 
and Engr. 
Pa., Pittsburgh—Oberndorf Mfg. Co., 


7509 Thomas’ Blvd., manufacturers of 
plumbing supplies, is receiving bids for the 
construction of a 1 story, 160 x 200 ft. 
factory on Thomas Blvd. and Richland St. 
Estimated cost, $90,000. W. G. Wilkins Co., 
Westinghouse Bldg., Archts. and Engrs. 


SOUTHERN STATES 


Richmond—The Amer. Locomotive 
Blvd. and Fair Grounds, will a. 
Ssti- 


Va., 
Wks., 
a 1 story, 42 x 85 x 162 ft. factory. 
mated cost, $25,000. Private plans. 


W. Va., Wheeling—The Twelfth Street 
Garage Co. has awarded the contract for 
the construction of a 5 story, 80 x 125 ft. 
garage on 12th and Main Sts. Estimated 
cost, $150,000. Noted Feb. 19. 
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THE WEEKLY PRICE GUIDE 





This Week’s Market 


Dermand for steel is still lacking, and prices are the same in 
both New York and Chicago warehouses, with Cleveland appar- 
ently cutting under. Sheets are down jc. per Ib. in Chicago, while 
the market for shop supplies is softer than ever. Babbitt metal 
is down in Cleveland. 

The metal market remains dull, with tin down 1fc., zinc, ic.; 
antimony, 4c. Copper sheets and rods are a little cheaper in New 
York than a week ago. Chicago reports a further falling off in 
the price of old metals, but this market is the 
dead, everywhere. 

Linseed oil has advanced 4c. 
Chicago. 


per gal. in New York, 3c. in 





IRON AND STEEL 


PIG IRON—Quotations compiled by The Matthew Addy Co.: 
CINCINNATI 


i, i... . ci cescpebheeacenadaeuens $25.80 

IL. . .. 0c. ¢ cc vueduntssees an ceesneks6é0ndsuenesessess 25.50 

Southern Ohio No. 2 bead eustaue decteuadedectedneshenenees 25.52 
NEW YORK—Tidewater Delivery 

I BOG. BS GOO EOD BF ee «coc ccecccccccocescesess 32.26 
BIRMINGHAM 

DN. +. :cadsbecsbedendsetaennqtdtenedectuemeake 22.00 
PHILADELPHIA 

i i, i cD dawn enamels eens ae aebaeeeae 27.26 

Virginia No. 2... ve cep ensatécetiniaxinscsemanten *27 00 

Basic OS al cela Rats Sle ni ee en eal ae Uh aa 25.00 

Grey Forge iinet ee 24.40 
CHICAGO 

ee eee be see eke eedaeees 22.00 

No. 2 Foundry, Southern, I tec ahadeeeanes 28.67 
PITTSBURGH, including -—— charge from Valley 

et i i. nes cepebeeaees hed seiseeasnrhesceneee 24.%6 

ce ind MAAR EA bos 6ad Rd OR kSbEeNaRtendeen bu eeente 23 46 

Pe veoh teense &ebdes Cine dce eike dds saenedabeeeed 24.96 


*F. o. b. furnace. ~ Delivered. 








STEEL SHAPES—The following base prices per 100 Ib. are for structural 





shapes 3 in. dy } in. and larger, and plates } in. and heavier, from jobbers’ ware- 
houses at the cities named: 
New York Cleveland Chicago 
Delivered Delivered 
Structural shapes $3.03 $2.89 $3.03 
Soft steel! bars ; 2.93 2.79 2.93 
Soft steel bar shapes 2.93 3.48 2.93 
Soft steel bands sweeaee 3.58 
I, ¢ sc tds babs eenonuaes 3.03 2.89 3.03 
BAR IRON—Prices per 100 lb. at the places named are as follows: 
Mill, Pittsburgh De meen ee $2.20 
Warehouse, New York, delivered. .............. 2.93 
Warehouse, Cleveland. 3.52 
Warehouse, Chicago 3.13 





SHEETS—Quotations are in cents per pound in various cities from warehouse; 
also the base quotations from mill 


Pittsburgh, 
Large 
Mill Lots New York, Cleveland 


Biue Annealed Chicago 
No. 10.. ies 3.10 3.68 3.40 3.68 
er ae 3.15 3.73 3.45 4.18 
I hi Ries a ce iets ‘ 3 20 3.78 3.50 3.78 
No. 16 bee 3 30 3. 88 3.60 3.88 

Black 
Nos. 17 and 21 3 75 4.30 4.05 4.70 
Nos. 22 and 24 3 85 4.35 4.10 4.75 
No. 25 and 26 3 90 4.40 4.15 4 80 
No. 28 4.00 4.50 4.25 4.90 

Galvanized 
No. 10 and 11 4 00 450 4.25 5.70 
No. I2 to 14 4.10 4@ 4.35 5.80 
Nos. 17 and 2%. 4 40 4.90 4.65 6.10 
Nos. 22 and 24 4.55 5.05 4.80 5.75 
No. 26 ; 4.70 5 :0 495 5 80 
No. 28 5.00 5 ‘0 5 25 5.90 


COLD FINISHED STEEL—W arehouse base prices are as follows 





New York Chicago Cleveland 


$4.43 $4.63 $4.00 
4.93 4.63 4.50 


Round shafting or screw stock, per 100 1b 
Flats, squares and hexagons, per 100 Ib. 


next thing to | 











DRILL ROD—Discounts from list price are as follows at the places named: 


Per Cent 
i iE. cas aii ee ian a6» v's sh- Coan eaaudhesad ie kearee wbeiee 55% 
Eis ch ch ecitns. 6 b. @miee bie Oat a% amen emcee a aa : 55% 
Cc Chicago OER EEE A OR gee ee ass 50; 











Electric Welding Wire—W elding wire in 100-Ib. lots sells as follows, f.o.b, 
NewY ork: yy, 8}c. per Ib.; }, 7.15; vy to 3, 6.75. Domestic iron sells at 12c. per Ib. 


MISCELLANEOUS STEEL— The following quduitens in cents per anand 
are from warehouse at the places named: 


New York Cleveland Chicago 
Openhearth spring steel (heavy)........... 5.00 6.50 8.25 
ono nan no eb-cosisevcen 8.00 6.50 10.50 
Coppered Bessemer rods(base)............ 8.00 8.00 6.20 
eich os pads beet eee 4.03 3.44 3.83 
Cold rolled strip steel................ 7.50 8.25 7.90 
I chadinntanveeecead Kang hehe 5.00 3.09 5.78 
Spceial best cast stecl... 15.00 bis 





WROUGHT PIPE—The following discounts are to jobbers for carload lots 
on the Pittsburgh basing card of July 7, 1921: 


BUTT WELD 


Steel Iron 

Inches Black Galv. Inches Black Galv. 

{ } ee 64} 52 ee aS 334 18 
Ito 14 353 20 
LAP WELD 

cee end ee 56} 44 ical Since 304 16 
2} to 6 60 48 2i to 4... 34} 22 
|, ae 57 44 4} to 6... 33 21 
13 and 14. 45 7 yao B46 24 12 

baat icone 42} 32 9to 12... 19 7 

BUTT WELD, EXTRA STRONG, PLAIN ENDS 

1 eae 62} 51 Ito I}... 354 21% 

a 63} 52 

LAP WELD, EXTRA STRONG, PLAIN ENDS 

RE eee 54 43 Te os 314 18 
2} to 4 ; 58} 47 2} to 4 34} 22 
4} to 6 57} 46 44 to 6 334 21 
i See 534 40 7to 8... 24 12 
9to 12 48} 35 9to 12.. 19 73 

Malleable fittings. Classes B and C, Banded, from New York stock sell at 
net list. Castiron, standard sizes, 20- 5% off. 








METALS . 


MISCELLANEOUS METALS—Present and past New York jobbers’ quota- 
tions in cents per pound, in quantities up to car lots: * 


CR. ios os sons cccenpergesseeasesecanteetes 13@ 13} 

: a RIE SRA RG Re peter FE ANS OUI Eee ane 26.75 

idee a Wekeus cee Ridone te bnsceatakeaesesheneeeewanws 4.75 

Se A chiatsil ictiiee Sielanads aedteuged a athe aan tide abe neee 5.75 
ST. LOUIS 

ee so ciel ells eis 4.35 

An ibtw ken da week ds 64 ee bekedak cabs eee nner 5.35 


At the places * named, the fellowhnn 6 prices in cents per pound prevail, for | ton 


or more 

New York Cleveland Chicago 
Copper sheets, base 20.50 21.50 23.50 
Copper wire (carload lots) . 15.50 16.50 19.50 
Brass sheets........ 15.75 18.00 10.75 
Brass pipe 16.50 22.00 23.50 
Solder (half and half) (case lots) 20.00 23.50 16.50 


above hot rolled 24 oz., cold rolled 14 oz. and heavier 


Copper sheets quoted . 
per eq.ft. extra for 20-in. widths and under; over 20 


add 2c.; polished takes 5c. 
in., 7}c. 











BRASS RODS—The following quotations arein cents per pound at ware- 


house: 

echt 66 deen 6 hb ne ddee SEs CH dhe s aek eel ead ene ae 13.75 
DL ++ jc. Gide dd deh 0 Oe 60k Dead ek obeeseieebaeeeres 16.00 
bs iia ale ne adie iis eo Oe & babe es dean ee 18.00 











NICKEL AND MONEL METAL—Base prices in cents per pound, any quanti- 
ties, f.o.b. Bayonne, N. J 


Nickel 
es soon isiueeahe ih imaee _ 41 
GALES G sick Ke, 0h bdUEE ERS AES ehh deeeemeeeenhaees 4 
Monel Metal 

Shot and blocks................ 35 Hot rolled rods (base).......... 42 
DP LeGateasenkn’ seen Pai Cold rolled rods (base)......... 56 
PE EE intetisessccveccsacne” Se Hot rolled sheets (base)........ 55 

Special Nickel and Alloys : 
ee ae. oll cmneeh eialed ey bidedeear as os a 
I SEC EO OCT EE ES 47 
Hot rolled rods, Grades “A” and “C” (base) ..............sssscceeeeeees 60 
Coid drawn rods, Grade “A” and “C” (base). ...........0.c0eceeeereees 72 
Copper nickel ingots Se ar df 
Hot rolled copper nickel rods (base) ae = 4) 
Manganese nickel hot rolled (base) rods, ‘‘D’’—low manganese.... . 4 
Manganese nickel hot rolled (base) rods ‘‘D""—high manganese. o/ 











e 
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SHOP MATERIALS & SUPPLIES 





ZINC SHEETS—The following prices in cents per pound are f. o. b, eS 
Rene Gs ee EIEN MINDS 6 oo cic dc cvcccdscccccccccecteceecesecoecresseee 
—— Warehouse 





In Casks Broken Lots 
Pe ee eee eee Pree Te Te 11.5¢ 12.00 
SPS re eee ee 1.15 11.50 
GE Chav dkh ccvikedb eu échenecdieesaennnesstesioe 15.75 16.25 





ANTIMON Y¥—Chinese and Japanese brands in cents per pound, in ton lots for 
spot delivery, duty paid: 


EE PR oe Re rr eee ae ee er 5.50 
GE ceeds sdtuihabd scons besene ewes neekesenentbiwened 6.00 
Sila 8k 6616 bacco bine cad eeeeetenesetetiocssndnened 6.75 





OLD METALS—The following are the dealers’ purchasing prices in cents per 





New York Cleveland Chicago 

Copper, heavy, and crucible............ 9.50 9.50 $10.00 
Copper, lene: an dni sal wind Oh 9.00 9.00 8.25 
Cop: NS cncccececess 7.50 7.00 7.00 
Teed, heavy. ia akc otnedes aadh awe sees 3.25 3.50 3.00 
tive dake tbbnes ens eeare nes 2.00 2.50 2.00 

— , ae gtlet sdusdeeetstndeae bewas 5.00 5.00 7.25 
EE er 4.50 4.00 4 25 
No. | yellow brass turnings............. 5.00 4.00 4 50 
ae er rrr rT Terre eee 3.00 2.50 2.75 








ALUMINUM—The following prices f.o.b. shipping point in cents per pound: 


New York Cleveland Chicago 
No. | aluminum, 98 to 99% pure, in 
ingots +4 remelting (1-15 ton 
PT Ud ocascncewicecoives 5.00 25.00@ 26.00 30.00 








COPPER BARS—From warehouse sel! as follows in cents per pound, for ton 
lots and over: 




















RIVETS—The following discounts are allowed for fair-sized orders from 


warehouse: 
New York Cleveland Chicago 
ONG Se OUD GHNBTERE, . «oo socrcrcsesceesces 50-10% 60-10% 45% 
WS Gis ceaetnaes 50-10% 60-10°; 30% 
Structural, 3, i, 1 in. ‘Genet by 2 to 5 in. sell as follows per 100 Ib.: 
New York...34.40 Cleveland...$3.90 Chicago....$4.88 Pittsburgh. .$2.°0 
Boiler, same sizes: 
New York...$4.50 Cleveland...$4.00 Chicago....$4.98 Pittsburgh. .$3.00 











MISCELLANEOUS 





SEAMLESS DRAWN TUBING—The base price in cents per pound from 
warehouse in 100-Ib. lots is as follows: 


New York Cleveland Chicago 
Reece padébens abana eds 19.00 24.00 25.50 
Brass. = 16.50 22.00 24.50 

Prices va with the quantity purchased: For lots of less than 100 Ib., but not 


less os 75 Ib., the adv eee is le.; for lots of less than 75 Ib., but not leas than 50 
2}c. over base (100-Ib. lots): less than 50 Ib., but not less than 25 Ib., 5c. should 
be added to base price; quantities less than 25 Ib. add 10c. per lb. 

Double above extras will be charged for angles, channels and sheet metal 
mouldings if ordered in above quantities. Above extras also apply to brass rod 
other than standard stock sizes—stock sizes being considered as PF in. in., inclusive 
in rounds, and 4-1} in., inclusive in square and Senaeer —all varying by thirty 
seconds up to | in. by sixteenths over | in. On shipments aggregating less than 
100 Ib., there is eoually a boxing charge of $0.75. 








LONG TERNE PLATE—In Chicago No. 28 primes from stock sell, nomi- 
sally, $7.70 per 100 lb. In Cleveland—$6.85 per 100 lb.; New York prices is 





















































Current COTTON WASTE—The following prices are in cents per pound: 
Se EE a icc cdncndheen cessietosadeapneeecerteaswtka eas 19.50 “ - 
RL  .n.e nb eboedebekanpresdcbataosdchekeematnndnssebibekeses 23.00 | New York . 
SE etittidhsivenvdncrsnidncthscshbbasiseedemnseees 22.00 | Current Cleveland Chicago 
| White. aheded akties hie 7.50@ 10.00 12.00 14.25 
r tl | Colored mized....... ......... 5.50@ 9.00 9.00 12.00 
BABBITT METAL—Wearehouse price in cents per pound: 
New York Cleveland Chicago 
iis weiinchenatndina ttn eeRben 70.00 38.50 35. 00 WIPING CLOTHS—Jobbers’ price per 1,000 is as follows: 
Commercial. Se | 13.50 9.00 134x132 134x205 
NOTE— Price of babbitt metal i is @ overned mg by rE? (5 CS. i ciccdtcernecucseceecueeeeennensee 33 00 $65.00 
facturers quoting the same prices or example, i Now Yorn, We quete the | Chisna.........cccccccccccccccccsccccccccconces 41.00 43.50 
best two grades, as lower imate may be obtained at much lower prices. 
~ ote PP | SAL SODA sells as follows per 100 Ib.: ‘i. 
urrent 
SHOP SU LIES Se ROAD 5 Ss 6 o0 6 50h hi w0h 6 404454 eee NeeEeecens céNERSERSS $2.16 
This market is very soft, and our quotations for the present are useful only | Philadelphia (5 bb!) 2.2.2.0... 0. cece eee e eee e eee e eee eeeeeeeeeees 1.85 
as a guide. gL errr re rrr ee 3.00 
diet Pit aie ke Gahh bik n oo hana bo Keka be od eA Ole Ra eet 2.50 
NUTS—From warehouse at the places named, on fair-sized orders, the following 
amount is deducted from list: : ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 
New York Cleveland Chicago Current 
RS er 2.00 $2.25 3.00 ED, oii sca pubeanehs ibe cnads She beewabeadseanunsmeseee $2.55 
oy eee 2.00 2.25 3.00 se ee err aed nee 2.55 
Cold punched hexagon..................... 1.50 2.25 3.00 SE te len cbedenskh inked bier deehe need neenen been uekseewe 4.50 
Cold punched square... ciate amelie s 1.50 2.25 3.00 
Semi-finished nuts, y% and smaller, sell at the following discounts from list price: ~~ 
Current COKE—The following are prices per net ton at ovens, Connellsville: 
i ee le ee wei ee ee. te ee 75% paapionays 
a ee ace PE Ee OPEN SRN OEE 50% RG cincknttenktesddcueeed eds beeeesnresebeaaeeuies $2.75@ $3.00 
(eG i Rae ig Oa a an ele Roe i eral ke aim esas 80% Pi 00500-0-5b neers ene kehd bondbebensesesnaeeunnes 4.00@ 4.50 
MACHINE BOLTS—Warehouse, discounts in the following cities: FIRE CLA Y—The following prices prevail: 
New York Cleveland Chicago Current 
All sizes up to | by 30 in. ; i... or 60-10% 50-50, | Ottawa, bulk in carloads..............0.eeeeeeees 100-lb. bag $0.80 
1} and Ubi. by 3in. up to I2in....... 40%, 50-5% 45% 5 NS hoi 0 5404580 te edeenetee<tennsesous 100-'b. bag 0.80 
Rd 6 ms aaa ‘ ; 
WASHERS—From warehouses at the places named the following amount is LINSEED OfL—These prices are per gallon: : 
deducted from list price: —————————-_ Curren? - 
| New York Cleveland Chicagu 
For wrought-iron washers: Raw in barrels (5 bbl. lots) 30.80 $0.83 $0.87 
New York...... $3.0 Cleveland...... $4.50 Chicago...... 0 5-gal. cans Ree ee 83* 98 1.12 
For cast-iron washers, { and larger, the base price per 100 ib is © follows: : shy <b Pod AL ease aaalaleatalllti ; 
New York.. $4.25 Cleveland...... $3.75 Chicago....... 4.00 | *Charge of $2.25 for two cans. 
CARRIAGE BOLTS—From warehouses at the places named the following | WHITE AND RED LEAD—Baee price per pound: 
discounts from list are in effect: Current ———————— 
New York Cleveland Chicago | Red White 
i by 6 in. and smaller.. 50% 60% 55% - Dry and 
Ls arger and longer up to | in. ‘by 30 in. 45% 50-10% 50-5% Dry In Oil In Oil 
— Sh cicvebesenakpedaanaun 13.00 14.50 13.00 
COPPER RIVETS AND BURS sell at the following wom wom warehouse: 3 ond — oe. » aia tic: eet RGA a = $ 2 +4 24 
vets Burs | 5-Ib. COB. e ee eeee eee e cece eens 16.00 17.50 16.00 
CN iss aw peak cn bp eokdiunhed cbnabuninacwan om 10% 1-lb. 8.00 9.50 18 00 
SNe ih ac esta eeeaeaiee Ana onda Re amie he et net $00-Ib. lots less 10% discount; 2, 000-Ib. sons less 10-4% canes 10,000 Ib. 
WORF Ss 4s ua ask dene oS ins ABS eb eee baie 50-10% 25-10% lots less 10-73% discount. Business i is good in white lead. 
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MIDDLE WEST STATES 


Iil., Chicago — Dubin & Eisenberg, 
Archts., 14 West Washington St., will soon 
award the contract for the construction of 
a 2 story, 50 x 75 ft. addition to sheet metal 
factory, for the Briskin Mfg. Co., 215 South 
Hayne Ave. Estimated cost, $25,000 


Ill., Chicago—M. Fesel, 2136 Wilson Ave., 
has awarded the contract for the construc- 
tion of a 1 and 2 story garage on Montrose 
and Western Aves. Estimated cost, $60,- 
000. Noted March 30. 


Tll., Chiceago—M. H. Spades, c/o D_ S. 
Klafter, Archt., 64 West Randolph St., has 
awarded the contract for the construction 
of a 1 story, 70 x 125 ft. auto sales and 
service station, on Bway. and Berwyn Ave. 
Estimated cost, $80,000. 


., Greenville—The Duty Motor Co. 
plans to build a 1 story, 250 x 250 ft. fac- 
tory Estimated cost, $75,000. Architect 
not selected. 


Ill., Winthrop Harbor—Badger Concrete 
Mixer Co., 221 Grand Ave., Milwaukee, 
Wis., will soon award the contract for the 
construction of the first unit of its fac- 
tory, here, 1 story, 80 x 258 ft. Estimated 
cost $60,000 E. McVicker, Mgr. Private 
plans 


Mich., Adrian—The Utility Compressor 
Co., 1161 East Harger Ave., Detroit, has 
awarded the contract for the construction 
of a 1 story factory on Treat St., here, for 
the manufacture of iceless refrigerators. 
Estimated cost, $40,000. Baxter, O’Dell & 
Halpin, 1024 Hammond Blidg., Detroit, 
Archts. Noted May 12. 


Mich., Ecorse—The Hinkley Motor Corp., 
3420 West Fort St., Detroit. has awarded 
the contract for the construction of a 1 
story, 250 x 340 ft. factory and power 
house on Cicotte Ave., here. Noted July 14. 


0., Cleveland—The Apex Spring Cover 
Co., 6508 St. Clair Ave., has awarded the 
contract for the construction of a 1 story, 
30 x 38 ft. factory. Estimated cost, $20,- 
000. Private plans. 


0., Cleveland—The Bryant Automobile 
Co., 3191 West 25th St., will soon award 
the contract for the construction of a 3 
story, 80 x 180 ft. garage on West 25th 
St. near Clark Ave. Estimated cost, $100,- 
000. P. Matzinger, Caxton Bldg., Archt. 
Noted Feb. 3. 


0., Massillon—The Ladel Co. has awarded 
the contract for the construction of a 1 
story. 90 x 300 ft. factory. Estimated cost, 
$150,000. Private plans. 


Wis., Edgerton—The Highway Trailer 
Co. plans to build a 1 story, 180 x 900 ft. 
assembling plant to replace the one which 
was destroyed by fire Estimated cost, 
$200,000. Architect not selected. 


. Wis., Milwaukee—Sommers & Sons Co., 
3032 Galena St., manufacturers of con- 
densed milk machinery, has awarded the 
contract for the construction of a 1 story, 
40 x 118 ft. foundry on 3list nd Burleigh 
Sts. Estimated cost, $40,000. Private 
plans. 


WEST OF THE MISSISSIPPI 


Minn., Minneapolis—The Haas Plumbing 
Co., 723 6th Ave., N., is having plans pre- 
pared for the construction of a 5 story, 117 
x 120 x 168 ft. factory on 7th St., N.. and 
Bradford Ave Estimated cost, $150,000 
D. Haas, Pres. Liebenberg, Kaplan & Mar- 
tin, 617 McKnight Bldg., Archts. 


Minn., Minneapolis—D. C. Thwing, 945 
Andrus Bldg., has awarded the contract for 
the construction of a 2 story, 70 x 152 ft 
garage at 1315 LaSalle Ave Estimated 
cost, $60,000 Noted May 19 


-inn., Montevideo—The Bonde Garage 
Co. has awarded the contract for the con- 
struction of a 2 story, 100 x 100 ft. garage. 
Estimated cost, $65,000 Noted Feb. 3 


Mo., Kirksville—The Automatic § Self 
Leveling Clock Co., c/o J. T. Dodd, plans 
to build a 2 story factory. Estimated cost, 
$100 000. Architect not selected 


Mo., Ozark—The Bain Mining Co. plans 
to build an iron oar mill Estimated cost, 
$40,000. J. Denton, c/o owner, Engr 


Mo., St. Louis—The Usona Mfg. Co., 826 
South 18th St., manufacturer of wire, has 
awarded the contract for the construction 
of a 1 and 2 story. 100 x 150 ft. factory 
on Chouteau and Spring Sts Estimated 
cost, $50,000 F. C. Long, Pres 


AMERICAN MACHINIST 


Mo., Springfield—The Martin Motor Co. 
318 McDaniel St., will build a 2 story, 50 
x 235 ft. garage and machine shop. _ Esti- 
mated cost, $30,000. T. D. Martin, Pres. 


CANADA 


Ont., London—F. Watson, Wharncliffe 
Rd. and Dundas St., plans to build a repair 
shop and garage. Estimated cost, $25,000. 

Ont., Strathroy—Hodgins & Laughton are 
building a repair shop and garage. Esti- 
mated cost, $25,000. Noted May 26. 





General Manufacturing 








NEW ENGLAND STATES 


Conn., Hartford — The City Health and 
Charity Dept. will soon award the contract 
for the construction of a 2 story, 43 x 63 
ft. central heating plant and laundry on 
Holcomb St. R. D. Kimball Co., 6 Beacon 
St., Boston, Mass., Engr. 


Conn., Middletown—The Millbrook Dairy 
Co., 4 Main St., has awarded the contract 
for the consiruction of a 3 story, 50 x 60 
ft. dairy and ice cream plant, on Church 
and Broad Sts. Estimated cost, $40,000. 
Buck & Sheldon, Inc., 60 Prospect St., Hart- 
ford, Archts. and Engrs. Noted July 7. 


Conn., New Haven—T. E. McAuiney & 
Son, 187 Columbus Ave., have awarded the 
contract for the construction of a 2 story, 
65 x 80 ft. candy factory on Columbus Ave. 
Estimated cost, $20000. Private plans. 


Conn., Thompsonville— The Bigelow- 
Hartford Carpet Co., 58 Main St., plans to 
build a large cotton and jute mill on North 
School, Tariff and West Sts. Engineer not 
announced. 


Mass., Boston—M. dé. Mastrangelo, 
Archt., 369 Hanover St., will soon award 
the contract for the construction of a 1 
story, 85 x 161 ft. factory on Ashmont St., 
for the Royal Curtain Mfg. Co., 111 Sum- 
mer St. Estimated cost, $40,000. 


Mass., Framingham — The Lake View 
Press has awarded the contract for the 
construction of a 2 story, 52 x 141 ft. print- 
ing plant. Estimated cost, $45,000. Private 
plans. 


Mass., Lawrence—D. Brown Co., Market 
St., has awarded the contract for the con- 
struction of a 2 story, 40 x 100 ft. factory 
addition on Foster St., for the manufacture 
of spools, bobbins and shuttles. Estimated 
cost, $40,000. Private plans. 


Mass., Springfield—F. O. Platt, 1159 
State St., will build a 1 story dye house on 
State St. Estimated cost, $22,500. Private 
plans. 


Mass., Worcester —M. J. Whittall and 
associates, Brussells St.. manufacturers of 
carpets, have awarded the contract for the 
construction of a 1 storv. 80 x 200 ft. weave 
shed. Estimated cost, $75,000. 


N. H., Epping—The Overland Shoe Co. 
has awarded the contract for the conatruc- 
tion of a 1 storv. 40 x 300 ft. factory. 
Estimated cost, $40,000. 


R. I., Phenix—The Pawtuxet Valley Dye- 
ing Co. has awarded the contract for the 
construction of a 1 story, 50 x 200 ft. dye 
mill. Estimated cost, $75,000. 


MIDDLE ATLANTIC STATES 


N. J., East Orange—The Ward Baking 
Co., Southern Blvd., New York City, has 
awarded the contract for the construction 
of a 5 story bakery and garage here. Esti- 
mated cost, $500,000. 


N. Y,. Amsterdam—F. P. Sheldon & Son, 
Archts. and Eners., R. I. hospital Trust 
Bldg., Providence. R. LL. are receiving bids 
for the construction of a 6 story carpet 
mill addition for the Mohawk Carpet Mills 
++ 57 Lyons St. Estimated cost, $300,- 

0 


N. Y., Brooklyn—M. Cohn & Co., Inc., 218 
West 26th St.. New York City, manufac- 
turer of corset stays, has awarded the 
construction of a 3 story factory on Ever- 
green Ave. and Cook St., here. Estimated 
cost, $200,000. 


N. Y., Brooklyn—Cushman Sons, Inc., 4$ 
Manhattan St.. New York City, have 
awarded the contract for the construction 
of a 4 story, 50 x 200 ft. bakery on Atlantic 
ave. near Troy Ave., here. Estimated cost, 

250,000 
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Pa., Altoona—J. Kazmaier, Germania 
Brewery, 1808 9th Ave., is having plans 
prepared for the construction of a 2 story 
50 x 60 ft. and 80 x 80 ft. ice manufactur- 
ing plant, 100 ton daily capacity. Esti- 
mated cost, $75,000. Miller & Rider, 1510 
18th St., Archts. 


Pa., Philadelphia—A. T. Abbott Co., 23 
East Allegheny Ave., manufacturers of up- 
holstery goods, will soon award the con- 
tract for the construction of a 5 story, 73 
x 170 ft. mill. Estimated cost, $100,000 
U. E. S. Dyer, Land Title Bldg., Engr. 


Pa., Williamsport—C. A. Reed & Co, 
Laurel and Willow Sts., manufacturer of 
paper and novelties, purchased a ten acre 
tract east of here and plans to build a 
plant. 

SOUTHERN STATES 


Miss., Magee— The State Bond Impvt 
Comn. of Mississippi, P. O. Box 636, Jack- 
son, will receive bids until August 8 for 
the construction of a laundry building at 
the tuberculosis sanatorium, near here. ‘T 
Cc. Link, Superv. Archt. 


MIDDLE WEST STATES 


0., Cleveland—J. Spang Baking Co. 
2711 Barber Ave., will receive bids until 
Aug. 3 for the construction of a 2 and 3 
story, 78 x 113 ft. plant. Estimated cost, 
$100,000. E. Huberty, 8017 Whitethorn 
Ave., Archt. 


0., Dayton—The Refiners Oil Co., 315 
South Main St., is having plans prepared 
for the construction of a 2 story 100 x 150 
ft. laboratory and mixing plant on Perry 
St. Estimated cost, $50,000. Gebhart & 
Schaeffer, 1402 U. B. Bldg., Archts. 


0., Lakewood (Cleveland P. O.)—The 
City Ice and Fuel Co., Cadillac Bldg, 
Cleveland. has awarded the contract for 
the construction of a 1 story, 34 x 129 ft. 
ice plant at 2266 Warren Rd. Bstimated 
cost, $40,000. 


Wis., Delavan—The State Bd. of Control, 
Capitol, Madison, will receive bids until 
Aug. 16, for the construction of a 1 story, 
32 x 65 ft. laundry, at School for Deaf, 
here. A. Peabody, Capitol, Madison, Archt. 


Wis., Madison—The 3-F Laundry Co., 731 
East Dayton St., will soon award the con- 
tract for the construction of a 2 story, 17 
x 24 ft. and 30 x 65 ft. laundry addition. 
Estimated cost, $40,000. F. L. Kronenberg, 
Slichter Bldg., Archt. 


Wis., Neenah—The Valley Paper Mills, 
East Wisconsin Ave., is having plans pre- 
pared for the construction of a 1 and 2 
story, 80 x 555 ft. paper mill. E. A. Wet- 
tengel, 578 Pierce Ave., Appleton, Archt. 


WEST OF THE MISSISSIPPI 


Ia., Bellevue—The H. G. Johnson Piano 
Co. has awarded the contract for the con- 
struction of a 1 story, 80 x 600 ft. factory. 
Estimated cost, $100,000. Private plans. 


Mo., St. Joseph—The Central West Grease 
Co., 212 North 5th St., plans to build a 2 
Story factory. Estimated cost, $50,000. A 
B. Snoddy, Pres. Architect not selected. 


Mo., St. Louis—The Continental Bank 
Supply Co., c/o K. Rolf, Secy., 1515 
Pine St., plans to build a 1 story factory 
patented cost, $50,000. Architect not se- 
ected. 


Mo., University (St. Louis P. 0.)—W. K 
Williamson Advertising Co., 6501 Delmar 
St., St. Louis, plans to build a 1 and 2 
story, 200 x 300 ft. printing plant on Maple 
and Olive Sts. Estimated cost, $100,000 
Architect not selected. 


_8. D., Redfield-—The State Bd. of Chari- 
ties & Correction, Sioux Falls, will receive 
bids until Aug. 2 for the construction of 
a 2 story service station, at the State 
School for Feeble Minded here. Estimated 
cost, $85000. C. M. Day, Secy. C. H 
Johnston, 715 Capita! Bank Bldg., St. Paul, 
Minn., Archt. 


CANADA 


Ont., Gladstone—R. F. Rath, R. R. 1, 
Mossley, is receiving bids for the construc- 
tion of a cheese factory, here. 


Ont., Guelph — The Ontario Agricultura! 
College has awarded the contract for the 
construction of a 2 story dairy. Estimated 
cost, $60,000. Noted March 10. 


Que., Montreal— The Dominion Oxycen 
Co. will soon award the contract for the 
construction of a 100 x 100 ft. plant 
Architect not announced. 


